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NEW aermetic | xmas ne 


POWER COMPONENTS 


INDUSTRIAL USE 


Listed below are just a few of the 50 new stock items in the United 

hermetic power sories These MIL-T-27A power components add to 

the 200 other hermetic stock items of filter, audio, and magnetic 
amplifier types Through the use of proven new materials and design concepts, an unparal 
leled degree of life and reliability has been attained, considerably exceeding MIL T-27A re 
quirements. Test proved ratir gs are provided, not only for military applications but for indus- 
trial, broadcast, and test equipment service (55 C ambient). 


For complete listing of these new items, write for Catalogue #56. 


¥ 


MIL-1-27k RATINGS IN REGULAR TYPE INDUSTRIAL RATINGS IN BOLD TYPE 
TYPICAL POWER TRANSFORMERS, PRI: 115V., 50-60 cycles. 


Approx* oc Fil Approx* MA Fil. 
DC volts MA Wade OC voits oc Wag. 


a a. eS ee United “H" series power trans 
265 55 6.3VCT-3A 240 65 6.3VCT-3A formers are available in types suited 
200 60 190 70 5V-2A 
100 50 280 60 to every electronic app ation 
=o oe eee EEE r nN ting re ( 
700 355 +70 240 210 Proven ratings « sted for both 
400 110 C6360 150 6.3V-6A high voltage outputs condenser 
750 275 160 6 3V-1A 260 200 6.3V-1.5A , 
420 105 5V.3A > 380 140 5V-4A and choke input filter circuits 
730 245 320 : on 310 te ae ’ nilitary and industrial applications 
H-87 > 390 210 6.3V-6A 350 310 6.3V-6A 
800 275 300 6.3V-2A 245 400 6.3V-2A 
y 440 200 5V-4A 400 300 5V-4A 


H-93 1000 370 280 6.3V-BA 340 340 6.3V-10A 
1200 465 250 6.3V-4A 455 300 6.3V-5A 
5V-6A 5V-6A 


“After appropriate H series choke. L ratings are choke input filter, C ratings are condenser input 


A FEW TYPICAL LISTINGS OF FILTER REACTORS. 


‘ T Ind. MA Ind. MA ind. MA Ind. MA Res. Max. DCV* Test V. 
United "'H" : rs are N No. td oc me oc me oc me oc Ohms Ch. input RMS Case 


extremely | 2 in design and rat 72 20 «40 18.5 50 15.5 60 10 70 
ing. Listin W actual inductance \ ws il ~*100 95 125 75. 150 $5 175 
at four different values of OC. Bold 75 1) 200. °+«#«280~«230 85 250 65 300 
w77 +10 300 +=S—«s=«SO a) 65 435 60 
4-79 7 800 65 900 6 1000 $5 1250 20 9x78 
*Based on maximum rippie voltage across choke in choke input filter circuit, in terms of DC output voltage. 


type listings are industrial applica 


tion max 


TYPICAL FILAMENT TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles. 


Type Sec Amps Amps Test Volts 
No Volts (MIL) (ind) RMS 


12 10000 United H < 2s filament 


trans- 
. : apped primaries, 
21000 100d regulation d are rated for 


2500 ’ LACM | industrial as well as m tary service 


2000 formers have multi-t 


an 


TYPICAL PLATE TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles. 


nited ° ‘ No. Sec. Y. ee MA Choke 
United “H | | , Type ¢.4, voll oc No. Case 


incorporate 
— W110 1050 380 275. ~—~=CO TS MB 
and tapped primari provide v 1200 465 250 | «75 


satile units for a wide range of mil ; H-113 2500 1050 280 H-77 544 x6x7 
tary and industrial electronic appli y 3000 1275 250 


cations Large units have terminals H-115 3500 1500 
4400 1900 
opposite mounting for typical trans 


mitter use ; ‘i H-117 oe oss } 4 on on 139¥2x1llx4"% 


“After filter choke. All ratings are for choke input filter. 


8% x 642 x8 


UNITED TRANSFORMER CO. 
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FLIP-FLOP PENETRATES TEMPERATURE BARRIER—Successful opera 
ation of printed-wiring multivibrator circuit on red-hot charcoal demon 
strates ability of GE-developed components to operate above critical 
temperature barrier of supersonic aircraft and missiles (see p 158)... COVER 
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a Tt a sft 


a completely 
new kind 


a ee 


ACTUALLY THREE REGULATORS IN 
ONE—PLUS MULTIPLE SENSING! 


The APR 1010 combines many new regulation and sens- 
ing systems in one versatile package. Here’s flexibility of 
operation never before possible . . . saves space, elimi- 
nates instrument duplication, means greater economy in 
engineering operations. 


e RMS VOLTAGE REGULATION 
e AVERAGE REGULATION 
e PEAK REGULATION 
© FIVE PRINCIPAL SENSING ARRANGEMENTS 
1. INTERNAL 2. EXTERNAL 3. REMOTE 4, CONSTANT CURRENT 5. OC 
ELECTRICAL CHARACTERISTICS: 
Input 95-130 VAC, 19 (50 or 60 cps + 10%) 
Output 115 VAC, adj. 110-120V 
Regulation 0.1% against line 


accuracy 0.1% against load 
(RMS, average, 


or peak, switch 
selected) 
Distortion 3% max. 
Load 0-1000VA 
P.F. range Unity to 0.7 lagging 
Recovery time 0.1 sec. 


Write for complete technical data. 


SORENSEN & COMPANY, INC. OAL STAMFORD + CONN. 


in Evrope, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment 


4 Want more information? Use post card on last page. May l, 1957 — ELECTRONICS 
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More Computers 
Go To Colleges 


Four more universities will use 
digital types to free brain-power 


for more creative assignments 





DIGITAI mputer MISTI the 
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computer deve a it Prinecetor 
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are on tape ! mragre the ime manner a in making ; ine are required to interconnect 


ELECTRONICS May 1, 1957 7 





INDUSTRY REPORT ~ Continued 
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(Continued on page 10 
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AS SMALL AS 34” x 34” x 
a MIT TAX 


5.60001 

560 §-60002 

730 5.60003 

960 5.60004 

1300 §.460005 

Designed and tested to specification *MIL-T 26985 nee pom 
430) > , 

Supplied in two principal case sizes . one 

§.60009 

1. For RDB channels 1 through 6, case size is §.60010 

Y¥4 x 1¥2 x 2% inches high; weight: 4 ounces. $6001} 


» 5.600172 
2. For channels 7 and up, case size is % inches 


~ 


a) 


2 
2 
2 
2 
2 
2 
1 
1 


5.40013 


square and 1% inches high; weight: 14% ounces. 560014 


§.60015 


These cases are generally equipped with a 4-pin / $.40016 
plug to mat h the small Winchester socket. 525 6.60017 


§ 60018 
ATTENUATION CHARACTERISTICS § 60019 


Impedance: 100 K ohms in and out a onann 
Insertion loss: less than 6 db. $.60022 
At + 7.5% band width is less than 3 db , aeons 
At + 25% band width is greater than 15 db. 

At 1.75 f attenuation is 40 db or more 


At .57 f attenuation is 40 db or more. 


NNNNNN NNN 
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Florida 


from 


oon 
tion Laboratories for the 


(Cuba circuit 


Kquipment recently completed by 
Phileo for the Air 


the tropospheric transhorizon phe 


Force also use 


nomenon at about 8 kme 


Air Force Expands Modernization 


equi ymient A 


Intricate modern weapons require 
more dollars to rework existing 
electronic systems 


Vopr! 


NIZATION cost for aircraft 


ms have risen 67 percent in 


the past three year The figure | 


reach $1.4 billion for 
the fiscal eCul 19547 compared Lo 


$992 million for fiscal year 1954 


exper ted to 


Of this total, a ubstantial por 


tion, possibly $200 million annu 


modernize electron 


The total includes all 


maintenance performed at 


ally, goes to 
equipment 

major 
Air Force depots or contractor's 


plant a well a modification of 


in-service aircraft and component 


10 


demand for highet 


combat effectivene continue the 


ork and expense required fol 


| 


modernization will continue to tt 


crease proportionatel) 
> Units During fiscal 
Air Force ha 


O57, the 


cheduled 


about 


aircraft for major mainte 


and modification, of whicl 


6,500 


nance 


about iobs are to be accom 


plished by contractor The in 


creased number of complex, high 


performance jet aircraft require 
mainte 


the i 


many more man-hours of 
nance and modification than 


World War Il 
Active 


predecessol 


military aircraft inven 


increased in 


tory ha 
by far 


tem 


number and 
more 
For 
interceptor 
trol 
Hughe 
different 
et 


compiex weapon sys- 
example, in the F-94 
plane shown, the con 
manufactured by 
Aircraft Co 


part 


equipment 
has aS many 
200 television 


‘ ‘ 


Labor co fo! otal mainte 


nance and modification have risen 
World 
$500,000 
The De 


that 


150,000 civilian and 


from around $20,000 for a 


War Il 
for a 


bombe} to ovel 


modern jet bomber 


fense Department estimates 


there are 


ove 


military personnel in electronic 


maintenance work 


> Bombers 


Working on a 


Laon kheed nia 


Box-kKite 


been 
modifica 
ince last vear. Ad 
ditional Air-Force busine 
to it Division plant at 
Marietta for early delivery of 21 
modified B-47 


Lion progran 


Came 


(reorgia 1 


qualit stratojet 


impro 


ing and electronic 
vill be added at the 


tenginee) 
ement 
time the under 
Thu 
total of 113 
added to current 


17 modernizatio oe at the 


ame aircratt are 


going major overhaul 


Wee k Ss a 


within two 


aircraft 


Were 


> Future -To maintain an 
tory of 


inven 


weapon tems in the con 


dition necessary to kee p uhead of 
potential enemy alrpowel the Alt 
to modernize 


Force must continue 


existing aircraft, according to Alt 
craft Industries A 


Incorporate new 


ociation, or to 


weapon { 


em 


The cost trend of 
follow the 


in it inventory 


modernization tends to 


Ter 


veapon 


TV's Second Set Market 
Still Looms Large 


Homes with two sets represent 


only 4 percent of total but 


portables are making inroads 


PRELEVISION 
pu hed ale 
to each 


tv set not until 


last year did ich sale finally 


take hold. Ac 


[De partment figures, the 


cording to (ommerce 


number of 


homes with two ts went from 
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surface barrier transistors from SPRAGUE 





high speed transistors for computer switching circuits 


ELECTRONICS 


wees OR Caren 


May 


] 


1957 


Ly ane owe . ing 


Sprague 2N240 Transistors with their fast response 
time—-in the millimicrosecond range— give reliable 
operation in switching circuits up to 20 megacyele 

Che ideal electrical characteristics of these surface 
barrier transistors permit direct coupling for faster 


operation than any alloy junction type. 


And the 2N240 gives you: 
low saturation resistance 
low saturation voltage 
extremely fast rise and fall time 
absolute hermetic seal 
availability 


Among these features, the most important to you 
may well be availability. Sprague is manufacturing 
2N240 ‘Transistors NOW in production volumes. You 
can answer today’s transistor needs foday by specify 


Sprague Surface Barrier Transistors! 


v F Write for complete data sheets on Sprague 2N240 
* ' Germanium Surface Barrier Transistors and on 
prague General Purpose High-Frequency Surface 

Barrier Types 2N344/SB101, 2N345/SB102, 2N346 

SB1038. All are available on letterhead request to the 

Technical Literature Section, Sprague Electric Co 


35 Marshall Street, North Adams, Massachusetts 


sy RAGUE 


eee Om see 


4 WwoR the trademark of reliability 
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TELEVISION SET MARKET 


GAOne SET MB TWwoser 


f 


percent to j percent of total house 


holds between June ’55 and Au 

t ’56 
> Reason —-Compactness and lower 
price eem to be the keys to the 
econd set market. History seems 
to be repeating. Not until the com 
pact table model radio, styled for 
each room and priced right, wa 
introduced did the multiple radio 
et market really reach its full 
potential 

The rise in portable tv sales be 
yan in the second half of 1955 and 
coincides with the rise in second 
et household 'V cabinets are 
now multicolored to fit any decor 
ind compactne along with low 


price are Teature d 


> Kifect of size? —-The 110-degres 
tube permit ets to be ix inche 
horter. Sylvania reports that it 
February ty et ale achieved 
new record of more than double 


Februat 1956 sale 


Business Briefs 


© Acquisition of Radio Receptor by General Instru- 
ment involved purchase by GI of 80 percent of the 
outstanding stock of Radio Receptor. Of RR current 
production, 80 to 85 percent is for industrial and 
military purposes, 15 to 20 percent for radio and ty 


P Sales in Australia, Italy and Mexico for Admiral 
Corp. totaled $9 million in 1956. Sales target for the 
three counties in 1957 is $20 million and the com- 
pany will undertake additional foreign manufac- 
turing operations in the next two years 


> Expenditures for expansion of facilities in 1956 
by GE amounted to $205.2 million, more than $34 
million higher than any previous year in the firm’s 
history. Total of $1.4 billion has been invested by 
the company in its expansion and modernization pro- 
gram since World War II 


P Six U.S. airlines, 13 foreign commercial airlines 
and the Royal Australian Air Force purchased RCA 


weather radar during 1956 


> Ten percent of total sales of High Voltage Engi- 
neering was devoted to research and development 
in 1956. The firm’s backlog reached $6 million with 
approximately half that amount representing orders 
from abroad 


> Net sales of Minnesota Mining have climbed by 


about 100 million in the past two years, reached 
$330.8 million last year. Electrical products ac- 
counted for 17 percent of 1956 sales 


Scientists Look Into Future Of Switching 


Discussions at Harvard show 
trends in such fields as 


chemical and cryogenic switches 


Core of the remarkable progre 
achieved in the field of computers 
und mechanization is the clence 
of vitching which deals with the 
on-off high-low and conducting 
non-conducting states of mechan 
ical and electronic devices 
Recently, approximately 1,000 
scientists gathered at Harvard to 
discu the progre of work in 
this field and much light was shed 


on present thinking and planning 


12 


> Chemical—It wa hown that 
when light-sensitive ol 


photochromi material are ex 


posed to the proper wavelength of 


Wis explained by B K 


Co. that tiny droplet ; of these ma 


> Superconductor——A wo 
reactions, uch as take ory device made of trand 


ercondue ting wire woven 


through the coils 


making it one word in the 


National Cash Register By properly combining 


isting of cells two and a ize becomes feasible. 


microns in diameter, would 


a device with 100-million ® Magnetics—-A method of 


per square inch. Ce 


ntinued 


coils and immersed in 
helium was discussed by 
ausing the material to Slade of Arthur D. Lit 
‘ color, can provide the two Kach strand of wire has a 
tates required for switch path 


catalog memory ol 


ven men 


2 of sup 
through 
liquid 
A. E 
tle, Inc 
unique 
thereby 
memory 
10,000 


wires and 20 coils, a 10,000 20-bit 
when enclosed in a struc word 


f pencil 


increas 


n page 14 
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In BOBBIN CORES, you need PRECISION 
ant pricision ws he snd for ARNOD 


For use in shife registers, coincident loyed are Delramax, Permalloy and 


current matmx system il n . Secennlion in standard thicknesses 
former cratic Magnetic memory of .001’’, .0005"’, and .00025’’. Core 
ments, harmonic generator { sim properties inclu le quite rectangular 
lar eg ii} ment Arne ld he | in Core hy ceresis I O} relatively low co 
meet the most exacting requiremen ercive values and high saturation 

7 densitu plus the ability co shift in 


a few miucrosecond 


from negative 
integrated producer wi ighly mod remanence to positive saturation 
ern facilics we're able to maintatt vice versa, under c 
close control over every stey excitation. ®@ Let Arnold 
Arnold B« if or ire lable requirements for Be 
. j y 


orhe 


COREE EEE H EEE HEHEHE HEEES 


the 


mate rial 


Unite yor surterin rc-108 | “THE ARNOLD [ENGINEERING (SOMPANY 


“TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS” : Main Office & Plant: Marengo, Illinois 
: Repath Pacific Division Plant: 641 Kost 618 Street, Los Angeles, Calif. 
District Sales Offices: 
Boston: 200 Berkeley St. Los Angeles; 3450 Wilshire Bivd. 
salad sian ands New York: 350 Fifth Ave. Washington, D.C,; 1001-1 5th St,, MW. 
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(els se! 


to the milli- 
through the 
spins occur- 
films led 
niversity of 
that 
make satisfac 


ing computing times 


microsecond region 


reversal of magnetic 
ing in thin ferromagnetic 
, the | 
Pennsylvania to 


these vould 


tory and 


allen of 
conclude 
films 

switche 


increase 
thousand-fold 


com 


puting time a 


>» Microwaves Anothe) po sible 


way of increasing compute 
was discussed by W. D 
sell Telephone Laboratorie 
sible 


components 


speeds 
Lewis of 
who 
described a po combination 
of microwave ome 
of which are still in the laboratory 
stage, to perform logical function 
High speed 


bandwidths of 


attained because 


700 me and 


pul e 


rates of 160 me can be obtained 
using 
‘I hree 


i way to Increase 


follow ed by 


microwave 


methods were mentioned 


peed: dete 
Lion modulation; fre 


quency conversion and sequential 


the b isl¢ 


logic; and maintaining 
pulse rate higher than the 
cal of the 


delay int the clo ed 


loop 


> Theory only —In all 
hould be 


the above it 
emphasized that the de 
the think 


tuge rather 


Vice mentioned are in 
ing-and-laboratory 


than conerete 


pieces of hardware 


Assembly-Line 
Machine-Gun 


simulators are 


FLIGHT 


used by United States Air Line: 


In addition 


Simulators Enter New Markets 


Commercial and military aircraft 
account for largest volume. New 
markets boost sales 


MUSHROOMING costs of increasingly 
complex commercial and military 
equipment have boosted the impor 
imu 


tance of the growing flight 


lator business and the dozen com 
in the field. 


now an 


pane 
There are estimated 
1,000 flight simulators in use In 
the U.S. The 
the increasing 
that 


naviyation 


figure does not in 


clude number of 


unit simulate missiles, radar, 


and naval equipment 


Sales to airlines abroad are also 


growing. The units range in price 


up to $1 million, 


The 
customers for 
One 


airlines 
flight 


airline has 15 


> Commercial are 
important 
imulator 
Airlines re 
flight 
Wright 


forthcoming fleet of Lock 


units in use. American 


cently ordered electron 


imulator from Curtis 
for its 
heed Electra 
707 turbojet 

United Airline at it flight 


propjet and Boeing 


training center in Denver, 


olidated the radio con 
fac il 
into 

three 


navi 


rado con 


munications and navigation 
simulator 


Only 


itie for five 


radio control center 


sets of communications and 


gation units are required in con 
trast with the five which otherwise 
The control cen 


built by 


would be needed 


tel Wi cle igned and 


United’s flight simulator engineer- 
ing group. The equipment includes 
than 80 

100 


more miles of wire and 


some specially developed 


switches 


> Military 
type of 
the Air 


counterpart in a 


Today nearly every 
multi-engine aircraft that 
has its 


Force has in use 


simulator. Now 


even some single engine jet fight 
In many cases, 
built 
the 


are off the draw 


ers have simulators 
the 
training 


to be 


simulators are for crew 


even before actual 


plane flown 
ing boards 
Strength of the military part of 
indicated by the 
Erco division of ACF In 


had to terminate 


the busines 1s 
fact that 


dustries recently 


commercial orders for jet simu 


lators because of military simu 


lator contract priorities 


> Companies——Two years ago there 


were only about eight manufac- 


turers in the flight simulator field, 
plus a few aircraft companies that 


built units for their own use. To- 
Aircraft 
ociation, there are 


the field 


day, according to Indus 
tries A 


firms in 


a dozen 


commercially 


> Future 


missiles are 


Simulator for guided 
gaining in importance 
the 


aircraft 


a missiles take over more of 


signments of manned 


Bendix computer division now 


makes a simulator for testing fight 


controls and guidance systems for 


missile Ine new sys 


16 


and aircraft. 


Continued on page 
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need 
semiconductor 
production 
equipment? 


CRYSTAL GROWING MACHINE #2¢01 
FOR GERMANIUM AND SILICON CRYSTALS 


KAHLE'S 

MACHINE DESIGN, 

DEVELOPMENT AND FABRICATION 
SERVICES 

ARE THE NO-RISK ANSWER 


When you work with Kahle, the end result ts 
assured because all Kahle Machines are tested 
under your actual produc tion conditions before 
shipment. In addition each machine is the result of 
Kahle’s continuous experience which dates back 

to the days of the old carbon lamp 


But Kahle is modern, too having already 
manufactured machines for every semiconductor 
production process. Their outstanding production 
records achieved for leadin ompanies are 
available for your inspection 

Economy ts another mark of a Kahle machine 
hundreds of standard models can help solve your 
problem when required, a special design 
quickly and effe tively created 
Relieve your engineering staff issign the design 
development and fabrication of production machinery 


and equipment to Kahl 


bo na | iysis Of your prot lem 


write outlining detail 


KARFALE ENGINEERING COMPANY 


GENERAL OFFICES PLANTS 
EVENTH STREET SEVENTH 


{UDSON AVE 


EQUIPMENT FOR ALL IN DUBGTRIAL OPERATIONS 
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tem reduces or eliminates the need 
trial the 


evaluation and debugging of air 


for expensive flights in 


borne system 
Simulators are 
Navy y A 


tic demon 


vaining in use 


in the hips characteris- 


trator de. 


eloped by 


Teletroni Laborator for the 


TRANSPORTABLE midget recomp c 


mputer 


U.S. Naval Training Device Cen 
ter is to be used at naval training 
schools and re 


erve training cen- 


demonstration and 
the art of 


device 


ters for exer- 
cise in 


The 


unit, 


ship handling. 
consists of a control 
two radio-con- 


trolled ship models and the tank 


self-powered 


AM RRAA eed 


recently devel 


Military Spurs Computer Work 


Many specifically military 


units also applicable to 


business problems 


OVERLAP areas wherein computers 


can be used for both military and 


business purposes are becoming 


more apparent as information be 
comes available on the newer units 


developed for the military. 


The first model 
all-tran- 

called 
delivered to 
Autonetics division 
Aviation, It 
the 


nearly 


> Mini-computer 
of a general-purpose, 
sistor digital 
RECOMP has 
ARDC by the 
of North 


Was «de 


held 


computer 
been 


American 
iyned to perform in 
and te provide a 


equal capabilitic a cost 


units 
talled. It is a se 
ingle-addre 


ing $250,000 in 
rial, internally bi 
a rotary disk 


2048 


nary computer using 


memory with a capacity of 
10-bit word 


Information can 


decimal entry of mixed numbers, 


electric typewriter, paper tape 
reader or control panel keyboard 
while output may be decimal, octal 


or binary. 


> Applications — Specific uses for 
the RECOMP show that 


needs are identical to 


business 
military 


needs as in surveying, where if 


can reduce data on elevations 


and plane tables; in construc- 


tion determine material 


flow 


work, to 


strengths, grades, water and 


eart h rock 


tion, to 


movements; in naviga- 


make calculations from 


data derived from loran-radar 


ourese 


> Analog — A spec 


ial-purpose, tran 


magnetic analog computer 


originally developed for industrial 
data 
find use in testing of g 
iles. The fi f a 


ich unit 


processing systems will now 
uided mi 
serie of ten 


total of S109 


000 and produced by Beckman In- 
struments will be used in ballistic 
missile test 
Martin by 
ton. 


stands developed for 
Baldwin-Lima-Hamil- 


> Statistics 


“lag correction 


the 


used in 


Adaptation of 
method” 
busine statistics was recently 
introduced at the Missile Test 
Project at Patrick Air Force Base 
to aid in the solution of the prob- 
lem of tracking guided missiles. 
It enables both photographic and 
information to be 
the 


increased 


radio pro- 


grammed fo. computers re- 


ulting in accuracy in 


Electrons Sterilize 
Army Foods 


Army will spend $7.5 million on 
pilot plant to preserve foods by 
electron bombardment 

Use of 


food 
step 


accelerators fo! 
takes 
with announcement 
the army build a 
food irradiation 
Stockton, Calif. 
velopment Command of the Army 


particle 

preservation anotne! 
forward 
will $7.5 million 
pilot plant at 
Research and De- 
direct 


Quartermaster will 


the 


Corps 
project. 


> Operation—Four Varian Associ 
ates klystron tubes will power the 
accelerator. Output will be 24 mil- 
lion electron volts (24-mev) at 
peak current of 420 milliamperes. 
The klystrons are a version of the 
VA-87’s made 


for radar. 


> Use—Packaged 
sterilized by 


food will be 


irradiation, allowing 
Lower 


unrefrigerated storage. 


power will inhibit sprouting, de 
Varian be 
lead to 


approval of commercial food steri 


infest or pasteurize. 


lieves army success would 


lization by the Food and Drug Ad 
ministration. 


> Customers—Varian now has $1 
million in accelerator contracts. It 
is also building a one-klystron ma 
chine for a chemicals company and 
a two-klystron model for physics 


and weapol researcn 


> Research earch In 


page 18 
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CLEARPRINT , NIST 
'“FADE-OUT”’ PAPER | be Dy Wy 
THIS IS YOUR DRAWING... 


quickly rendered to scale with the 
accurate blue grid lines to guide you. 


Se gt ee 


the grid lines disappear completely, 
giving sharp, easy-to-read copies. 


ZN 
Mt WM 


SO AS 
eA) 
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Paper speeds up their drafting 10 ao 

to 15% ... cuts their costs pro- C7 , “ IIH Hy 
portionately. And Fade-Out Pa- LZ 

per gives them prints which are 

sharper and easier to read, be- 

cause grid lines do not reproduce. 


Clearprint’s perfect working sur- 
face invites pencil and pen — lines 
are sharp and clean. It withstands 


repeated erasures, too, without . . . for drawings of any desired size (in 24”, 
the slightest ghosting. 30”, 36”, 42” ) 


Leading engineers and designers 
report that Clearprint Fade-Out 


See how Clearprint Fade-Out 

Paper can solve your drafting 

problems. Order a trial roll now, ... the sizes you need for ready use (42” wide 
and apply it to your various draw- _by any length) 

ing needs. 


Available with grids ruled 
4x4, 5x5, 8x8 and 10x10 .. . for fast sketches and calculations 


lines to the inch. 
Printed on CLEARPRINT — America’s Finest Technical Paper , 


r SS = eae Oe Te ee ee ee Cm emt ie 
CLEARPRINT PAPER CO. EL 
1482 - 67th Street, Emeryville, Calif. 


[] Please send me sample Clearprint “Fade-Out” sheets, with prices 
Send me Clearprint samples, with prices, for the following uses 


**FADE-OUT’’ PAPER 
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Demand Watermarked Clearprint 
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stitute is adding a l-mev GE reso 


nant 


transformer electron-beam 


generator. SRI has a 2-mev Van de 
Graaf accelerator and a cobalt-60 
It to 


million yeat 


source 


$1 


expects 
this studying 
radiation effects on plastics, 
of 
effects on materials, in 


spend over 
ir 
poly 
merization, initiation chemical 
reactions 


truments and food 


rCompetition Klectronized 
building the 
prototype of its Ca 
pacitron (March, 1948, ELECTRON 
It for details ) 
The new designed for 
high-power assembly-line food and 
drug de 
petrochemical 
Average output of the Ca 
will 30 kw. It 


hundred capacitors 


Chemicals Corp. is 


commercial 


experimentation 


machine is 


sterilization and infesta 


tion, plastics and 


wol k 


pacitron be 


utilizes 
several which 


are charged in parallel and dis 


charyed in series 60 times “a second 


Picture Tube Renewal 
Sales Increase 


Tube makers find replacement 
sales of tv picture tubes cushion 
tv set sales declines 


the 


picture 


ALTHOUGH 


busi 
its 
problems, it represents one of the 
table of the 


busines 


replacement 


for ty tubes has 


more volatile 
Al 


to con 


parts 


{tv manufacturing 
makers 


tinually adjust for volume change 
the market, 


tube have 


though 


in initial 


equipment 


PICTURE 


[ NEW EQUIPMENT 


nt 


TUBE 


SALES 


Military Electronics 


> Missile guidance system contract worth $6 million 
for submarine launching of the Navy’s Regulus mis- 
sile has been awarded to Stavid Engineering. One of 
the new atomic submarines now on order has been 
designed to house, launch and guide Regulus 


>» Voodoo fighters, Air Force’s 
F-101B interceptors, will be equipped with Minne- 
apolis-Honeywell MB-5 electronic automatic flight 
control systems under a $15.5-million contract let 
to the firm by the Air Material Command 


supersonic new 


> Backlog of defense production contracts for two 
divisions of American Bosch Arma is estimated at 
$300 million. The firm is in production on the defen- 
sive system for the B-52 intercontinental jet bomber 
and in development and production on the guidance 
system for one of the intercontinental missiles 


© Work on airborne electronic armanent control sys- 
tems will be done by Hughes Aircraft under two Air 
Force contracts totaling $15.4 million 


> Radio-frequency spectroscope has been developed 
at Republic Aviation to detect interference in the 
systems of newly-built jet fighter- 
bombers. It reduces to half a day the three or more 
days it has taken to check aircraft electronic equip- 


electronics 


ment on the production line, according to officials 
of the company 


> Contract worth $83 million for work on the guid- 
ance system for the Atlas intercontinental ballistic 
missile has been awarded to GE 


they can, to 
volume 


of the 


ales 


One 


on renewal 
dicted 
variables 


tube 


rate 


ture busine l 


a large degree, count 


in the replacement 


competition 


i is in most other businesse 


the renewal 
business today 
1947 is 
Approximately 25 
total tube 


by 


> Growth-Size of pir 


ture tube and it 


growth indicated 
the chart 
cent of the 


ented 


since in 


per 
business is 
sales and 


repre renewal 


the percentage grows larger each 


year. That will continue to be the 
case until the picture tube itself 
replaced by a 


Until that 


new development 


time however, tube re 


Continued on page 20 
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RELIABLE MINIATURE AND SUBMINIATURE TUBES - 
VOLTAGE REGULATOR TUBES , 


atest) 4 


CK6832 


f 


CK1050 fay 


Raytheon excels in tailoring special tube designs to 
meet the most critical applications of missile, air- 
craft, communication, computer and industrial usage 


Thirty-four years of special tube development and 
manufacture 


Completely separate development and engineering 
facilities 


Engineering control extending from development 
through production 


Complete environment control of all critical manu- 
facturing operations 


Over 250 Raytheon developed tube types now in use 


made to order! 


CK6932 


CK1051 


CK6832 


Reliable low 


low drift twin triode 


for D¢ 


CK6932 
Filamentary 
CK GORS# 


rr 
re 


irate Ip} 


CK6872 
Ssemi-remote 


CK5702WA 


Consult Raytheon for 


requirements 


SPECIAL TUBE DIVISION 


et U 


VOLTAGE REFERENCE TUBES 
NUCLEONIC TUBES 


1 
ampiihers 


LoL ¢-) 7a 


Pda Le) 


CK1050 
Light indicator for 


com- 


noise, 
transistorize { 
| ucters 


CK1051 
Hard glass 
PIV = 2800 
Re gmA 


rectiher, 


6AH6WA 
Reliable vide 


to le 


0 pen- 


your special tube 


WEWTOM, MASS 

wew YORK 

CmicAaGe 

LOS ANGELES: 52365 
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newal business will keep growing 
at the rate of nearly a half million 
units a year. 


> Size—The 21] 
is estimated to account for over 50 
percent of total tv tube 
In 1952 the portion was 
Despite the high 
percentage of 2l-inch tubes, 


inch picture tube 


renewal 
business. 
only & percent. 


how 


ever, tube makers continue to 


make picture tubes for nearly 
every size tube that was ever pro- 
duced with the possible exceptions 
of the 3-inch and 7-inch sizes. 
One major tube maker produces 
within one year some 140 different 
kinds of 


sales. 


crt’s for replacement 
Enough of these types are 
usually run off at one time in the 
year to take care of total 


requirements. 


annual 


ACCOUNTANTS of Santa Fe Railroad cluster around computers while 


More Railroads Choose Electronics 


Santa Fe and Southern Pacific 
install computers as aids for 
boxcar and statistical control 


RAILROADS are switching more and 


more to electronics to help speed 


up routine Two recent entries are 


< 


Southern Pacific and Santa Fe 


> lreight 


uses 


Pacific 


and a 


cars—Southern 


data processors com 


puter to mastermind its boxcar 


distribution. Some 70,000 car ree 


ords will be sifted daily to promote 


ar handling efficiency. The sys 


tem, result of three years study, 


will be in full operation in July. 


SP expects it will help whip car 


upply problem 
> Reservations Santa Fe is plan 


ning electronic installations to ex 


20 


pedite passenger reservations. Tie- 


ins with railroads will 
ticket 


bought an 


eastern 
handle coast-to-coast sales. 
Santa Fe 


650 « omputer to 


Last year, 
IBM 
payroll and business data. 

Other 


millions for electronic gear to cen 


handle its 


railroads are spending 
tralize traffic controls, keep goods 


moving swiftly through freight 


yards. 


>» Standbys 
gigantic 


Railroads have made 


investments in line com 


munication equipment, according 
the 


Association of American Railroads 


to a survey made last year by 


communications section 
Report 3 from 104 railroads with 
a total 


how 


mileage of 259,485 miles, 


that 237,968 pole line miles 


were in operation. Wires strung 


included 455,135 tele- 
phone carrier circuits and 1,160,- 


000 miles of carrier telegraph cir- 


miles of 


cuits. Carrier equipment includes 
4,538 voice carrier terminals, 1,043 
voice carrier repeaters, 7,623 car- 
rier telegraph terminals and 185 
carrier telegraph repeaters. 

used in bulk 
includes paging units, 11,568; talk- 
back units, 
tion 


Other equipment 


7,927; intercommunica- 
1,104, 
master units and 3,209 substations 
The 13,800 em 


ployes 


systems, with 3,273 


railroads have 
assigned to communication 
work 


>» Meeting —As 
Railroads, 
holds its 
May 21-23 in 


Railroaders will hear talks and re 


sociation of Ameri 


can communications 


section, annual session 


Toronto, Canada 
port ,; oon 


new electronic develop 


ment, microwave planning, high 


speed communications, recorders 


and government actions 


Military Electronics 
Spending Rises 
Expenditures for aircraft 
and communications rise 
sharply as missiles decline 


DEFENSE military 
penditures 


electronics ex- 
increased nearly 50 
the 


1957 over 


percent in second quarter of 
the first 


RETMA reports total expendi- 


fisca! quarter. 


tures rose from $632.6 million in 


o 


the first quarter to $903.7 million 


MILITARY ELECTRONICS EXPENDITURES 


IRST HAL 


Continued « 
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How to Meet Tougher Specifications 
for Shock and Vibration Protection 
in Jets and Missiles 


You've got to design to tougher 
specifications for combined shock and 
vibration isolation if you're going to 
protect the reliability of electronic con- 
trols in today’s high-performance jets 
and missiles. Faster accelerations, zero- 
and extreme manecu- 
shock 
and vibration loads far beyond current 
MIL specs. These 
conditions must he 
dictable 


fronic equipment 


length launching 


verability combine to impose 


severe operating 
reduced to a pre 


environment suitable for elec- 


lsolator Requirements 
Hi her shock 
stiffness in the 


energy for a 


inputs require more 
isolator, to store more 
given deflection, so there 
will be less energy to dissipate if the 
isolator bottoms. Higher vibration am 
plitude all for greater clearances and 
minimum transmissibility at resonance 
And vibration protection under hig 

sustained acceleration demands a com- 


bination of these characteristics 


4 


Use of Performance Curves 

The characteristics of an 
having the stiffness necessary for han 
dling th hock and sustained ac 
of jet and missile take-offs 1s 
shown by the curves Figure | 
These cur in be 
the prop 


olator 


celera- 
tions 
used in choosing 
Olator for operation under 
the expected service conditions, since 
they show both the defl 
tor under a wide range of 


and the 


ction of isola 
loading: 
maximum allowable deflection 
due to the combination of static load 
sustain i cleration ind vibration 
amplitude 
\ transm! 
below thre con 


ally low 


onance well 
d ex 


hown by the cur 


eption 


ves of 


BARRY 


CONTROLS 


oe ee a 


707 PLEASANT STREET, 
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WATERTOWN 72 


Figure 2. The measurements for these 


curves »7 


were made with a pound 


load supported on four 10 pound isola 
tors, with double vibration 


input of SO mils 


amplitude 
These curves, show 
ing performance for both 


bulkhead mounting, also indicate that 


base and 
the isolator satisfies the need for con 
sistent operation in every attitude ol 


flight, launching, and maneuvering 


ra 
A 


Figure illustrates the construction 
of the B64 


performance 


isolator that provides the 
characteristics shown by 


is dimensionally inter 


with MIL-size 


comparable load 


the curves, yet 
changeable mounts of 


ratings 


vlaniess stee 


“gs Molded nylon spring seat 
damper spring 


and top snwbber 


tainiess stee! = Molded 
oad Carrying oe 
ngs 


Figure 3 
Sustained Acceleration 
Ihe following 
Figure | a a 


tor to PIVe 


example hows how 
in the choice of an isola 

vibration protection unde! 
leration I he 

that the 


sustained a traight 
part of the curve 
ing ranve tor Iso or allows about 
190 mils maximum deflection (for 


axial loads) This urs at about 


waeied REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


MASSACHUSETTS 


formation? Use post card on last page 


WOrK- 


maximum load rating 
So a fully loaded isola 
tor will withstand about three g's be- 
fore bottoming (clearance in the Barry 
ALL-ANGI 


from the no-load position ) 


three times the 


of the isolator 


isolator is about 200 mils 


ALL-ANGL Barry Mounts protect vital fuel 
gaging-system power units under accelera 
tion of 6 g vertical and 5 g horizontal 


For operation under steady-state ac 


celerations, the ratio of actual load to 


maximum-load rating must be de 


creased. Thus, for a 6-g acceleration 


a five-pound isolator would bottom at 
an actual load of 


would 


2.5 pounds, or a 40 


pound isolator bottom at an 


actual load of 20 pounds, 


Vibration Protection 
Because it is necessary to allow for 
the deflection due 
ALL-ANGI 

loads 
For example 
lator loaded at 15 


to withstand 4 g’s 


to applied vibration, 
isolators are often used 
below their maximum ratings 
assume a 40-pound 1so- 
pounds and rr quired 
From the curve, the 
60-pound force corresponding to 4 
110-mil deflection 
190-mil 


amphi 


g's will produce a 
Since this is 80 mils below the 
allowable maximum, a double 


tude vibration input of 80 mils can 
isily be handled. This is a conserva 
tive appli ation which 


ible 1 


allow for pos 


onant condition 


Because 
i the 
final choice must take 


natural frequency increas 
Olator loading decreases, the 
into considera 


on the relative importance of steady 
te loading, vibration isolation, and 
protection. All of these factor 
iluated in engineering data avail 
Controls In 


rom Barry orporated 


Additional Design Data 
Other curves of 


data on their use 


Olator characteris 


tics, and in designing 


and 


Bulle 


for predi table environment in jets 
missiles, are Barry 
tin 57-2. This bulletin fully describe 
the complete line of ALL-ANGI 
Barrymount isolators in standard MII 
Z Writ your free copy 


contained 


today for 


Barry s new Western Divisior n Bur 
bank, California, offers fast, on-the-spot 
design and prototype service, and pro 


duction of special systems 





NOUSTRY REPORT 


in the second. Total electronics 
spending for the first half reached 


over $1.5 billion. FCC A . 
The RETMA figures include that ctions 


portion of military expenditures 

for electronics from such majo1 > Decided to study frequency allocations between 25 
defense procurement categories as and 890 mc for the first time since 1944. This will 
aircraft, ships, combat vehicles, supplement current vhf-uhf tv survey 


guided missiles, electronics and © Added fourth vhf to Miami, a third vhf each to 


Charleston, 8. C., Duluth-Superior and Norfolk- 
Portsmouth-Newport News areas 


communications, and research and 
development. They are intended 
primarily to be used to depict 
trends, and subject to later re > Received petition from transit-mix concrete group 
vision. The trend in each category for more frequencies in the region from 152 to 
i hown in the chart 162 me 


> Designated hearing for AT&T and RCA Communi- 


© Rise Percentage-wise the ; ‘ , ; 
; cations relative to radiotelephone service between 


ae amet cane nn oa San Francisco and Hawaii, AT&T requests renewal; 
RCAC wants a new station 

39.1-percent portion of the total 

pent for electronics in the second > Considered tariff schedules applicable to off-air 
quarter of the fiscal year pickup and relay for television programs 


In the first quarter, 33.7 percent a : ' 
>» Took request to permit railroads to furnish radio 


of the electronics budget went for : ; 
communication to transportation services under con 


aircraft electronics c 
tract now in existence 
In the electronics and communi 
cations field, the $236.0 million > Received bid to liberalize radiation and power-line 


pent by the Defense Department interference limits for one year on tv, f-m and other 


in this category for electronics receivers 
represents 26.1 percent of the total 


spent for electronics in the second > Asked by users in petroleum radio service to allow 


shari OT fro sncies be en BORG : 7.38 mi 
quarter, an increase of about six sharing of 27 frequencies between 30.86 and 47.58 1 
percent over the amount expended > Warned prospective users of industrial, scientific 


in the first quarter and medical or radio operations against investment 
For guided missiles, 23.9 pet in equipment for 915 mc since reallocations may be 


cent, or $216.0 million, of the total effected 
pent for electronic Wa ex 
pende ad during the ( ond quartet > ( ontinued consideration of toll tv 


compared to nearly 33 percent in > Revealed total of 24 translators now on air, 17 
the first quartet grants and 54 pending 


Magnetic Cores Add Volume, Ferrites Gain 


Most core types show POWDERED CORES AND FERRITES 


1956, nows li abo yD million 


ferrite unit ve ipped last 
increase in sales. Ferrite 


figures now available 
> Core—The bulk of ¢ 200-mil 


IN 1956 some 201-million powdered lion cores shipped 


iron cores were shipped compared - if i + electronic manufacture}! 


to 195 million in 1952 made up of threaded and 


In addition, the use of ferrites in cores. Some 115-million threaded 


electronics has also reached sub cores were shipped in 1956 com- 


tantial proportions. Now the ‘ : = pared to 80 million in 1952, prac 
Metal Powder Association keeps . & LYBA - tically a 50 percent increase In 
core on how much is used each volume 


year. The first compilation, for 


LECTRONICS 





NIXIE ELECTRONIC 


SEEING IS BELIEVING 


* 


2 i | : 


TUBE TYPE 6844 
SOME TYPICAL 
Nixie 
APPLICATIONS ANY NUMBER SELECTED IS INSTANTLY READABLE 


The first mass-produced all electronic readout tubs NIXIE 1S NOW IN VOLUME PRO 
INDUSTRIAL DUCTION at the Burroug! s Corporation Electronic Tube Division 
CONTROL NIXIE is a gas-filled, cold cathode tube which contair a e numerical digits 0 to 9, any 


INSTRUMENTATION individual number can be simply selected and displayed in a common viewing area, th 

COUNTES method for converting electro-mecha ( r elec } signals directly to readable haracters 

0 tS 

; . - NIXIE Design Advantages i sce Jt nited Rate of Change. Lowest cost in-line Indice 

COMF UTER , Lowest Power in-line Indicate erat f Unaffected b Temperature Change Multip 
y I J 


MILITARY Remote Indications on ‘ vir ircuit. Production Uniformity From Tube to Tube 
ELEC TRONIC Number to Number man ngineered for Performance, Appearance, and Reliability 


INDICATORS 


CHANNEL 
INDICATOR 


INDICATOR BOARDS : ror 
DIGITAL ror v 2 CNV | GH 
VOLTMETERS a Pe rein omey 1H 
9. PAGING SYSTEMS Wa HY SELECTED 
10. ELEVATORS ' 
11. RADAR 


INL VY TH 


WHEN 
nHTEO 


Klectronic Tube Division 
“B) 


oe U RRO U G 





INDUSTRY REPORT ~— Continued 


Insert cores, which represented 
1952, 
dropped about 30 million last year 


Insert 


a volume of 80 million in 


cores are those in which a 


metal insert is molded cemented 


in one or both ends. 
Other core 
totaled 55 


ure tuning cores 


1956 


The fig- 


shipments in 
million units. 
end molded iron cores for continu 


ous permeability tuning with an 


insert cemented or molded into it, 
the coil form which is an iron core 
leads at both 


special and miscellane 


formed with wire 
ends, and 
ous types of cores 
> Ferrites—-Of the 55-million fer 
rite units shipped last year, about 
20 million yokes 
some 12 million into flyback cores 
The 


laneous use 


went into and 


remainder went into miscel 


including applica 


tions where pondered iron cores 


are used 
> Growth 
lurgy in 
by the 
tronics 


Importance of metal 


electronics is indicated 


growing number of elec 


manufacturers who have 


become part of the Metal Powder 


Association. Today over 15 com 


panies in the field are members 
compared to nine two years ago 
MPA holds its 13th annual 
ing and the 1957 Metal 


April 80 and May 1 in Chi 


meet 


Show 


‘ ayo 


Radar Tracks in 3D 


*s printed cir 
11,000 


) type computer 
500 transist ind 

ww «track-while 

jutomatically track 

up t /2 target n three dimension 
Developed by We 


three 


tinghouuse the sy 
tem present dimer nal intor 


mation from a single-radar urce 


24 


which are side or 


Powder 


Whats Behind Military Turnover ? 


MILITARY services have been unable 


to retain the people they train 


long enough for them to gain the 
meet the 


experience required to 


qualitative needs of the services 
This is 


tary electronics field. To help, De- 


especially true in the mili 


fense Secretary Wilson organized 
the Defense 
On Professional & Technical Com 
pensation. The 
the study 


of the committee 


Advisory Committee 


chart represents 


part of and conclusions 


> Why As the 
military 


graph indicates, 


compensation for radio 


radar systems technician with 
three dependents compares favor- 
ably for the 
fairly 
worker during the first few years. 
The gap the 
point of reenlistment 

The chart 
of dependency status, the service 
first 
expect 


beginner and stays 


close to the civilian hourly 
begins to widen at 
decision on 


shows that regardless 


tour of 
higher 


man concluding his 


duty can normally 


RADIO-RADAR SYSTEMS T 


AN Pt 


RLY 
v J — 
WORKER NET —— 
ASH INCOME _ 


Tw 


AFTER 
| TAXES 


pay and greater promotional op- 


portunity in a starting civilian 
iob 


The study 
the new 


also showed that in 
technologies 


skilled 


there 


expanding 


such as electronics where 


manpower 1s at a premium, 


are greater than normal oppor- 


tunities available, and young 


workers can expect to progress 


rapidly. 


Console Guides Airborne Missiles 


CENTRAL control point 
piloting the X-10 
Navaho test 
American's 
An f-m/f-m 


tem, 


for ground 
other 
Nort h 


console. 


and 
vehicles in 
missile pilot 
radio-command sys- 
the console enables continu- 
ous control: take-off, turns, pitch 
and landing 
simultaneous 


different 


Coder — permit 


ending of 30 signals 
Weight 
receiving equipment is re 
duced by half. 

Standard in 


rates 


over one frequency and 


41ze of 


tallation 
uhf transmitters 


incorpo 
two which 


share a common antenna. A car 
rier guardian circuit monitors the 
transmitter, and 
shifts 


if trouble should develop in one 


output of each 


automatically transmitters 


Energy is radiated by an omni 


directional, circularly polarized 


antenna, 


> Rates 


coded by 


On-off commands 


controlling the 


are 
repeti- 


tion rate of each subcarrier and 


the possible combinations of repe- 


rmation from 


tition rates of the two subcarriers, 
When no 


actuated, 


switch commands are 
subcarrier is de- 


rate of 100 


Cul h 
viated at a 
cps. This 
home position, or 


repetition 
combination establishes 
condition of no 
command in airborne decoder. 

A total of 29 on-off 
commands position 


available 
and a home 


satisfy the requirements for flight 
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OTHER 


| PERKIN 
NOW. os 200, 300, 400 ; STANDARD 


DC POWER SUPPLIES / 


& 500 AMPERE : ) 


j 


DC POWER SUPPLIES = 2 v0 Moss 


T 7 T 
| AC input | Ripple 
Model Volts | Amps ~ PP 


with wide continuously adjustable - 


28-SVFM 


28-10Wxk 


"PERKIN! = 


—_——+ 
115V 


APPLICATIONS: M60V 1 phase 


®@ Centralized Laboratory or Plant DC Power. @ Missile Check-Out and Launching 
. 100-130V 
@ Aircraft Engine ‘Soft’ Starting and Testing. ¢ Battery Charging & Standby Service MR1040-30A| 5.40V % 1 phase 


++. and other heavy duty 28 voit OC Power applications . T 
° 100-125V | 
28-30WKXM | 2 2 2% 1 phase 


immediate delivery! : = 


26-50WXx 10% ) 2% } phase 


MR2432 
1OOKA 


| 
_ | } 
MR2432 208 230", 

200 at 2% | 1% 
OUTSTANDING FEATURES: + 

Py MR2432 | 208/230V* 

Automatic Magnetic Amplifier Regulation to : 300 300 21% 3 phase | 1% 
+ V¥%...No Tubes, Moving Parts or Vibrating Con : ; MR2432 i 
tacts... Remote Voltage Sensing to Provide Regu AS ; __ [2432 V] 500 | 


208 230V* 
sf 1 
lation at Remote Loads Wide 24 to 32 Volt ; F , 10%. Also available in 460 V +1 


3 phase [ 1% 
OT atm COMMU Une CM LM Le 4mm Ole) ome supplied with 230 V input unless otherwise ¢ 
Output Cable... Fast Response (0.1 to 0.2 seconds) 
With No Hunting or Drift... AC Line Voltage Stabil ee a 
ization...No TA ae COM Ca eile ek as 6, 12, 115 Voit Models 
Higher Efficiency, Maintenance-Free and No Warm Pee ae.) T T t T lp 
Up Time as Compared to M-G Sets... MIL-Type ; ; ‘ Model Volts | Amps; Reg. | aan -_ 
Workmanship & Conservative Design err ieee e - t 


Cr ee ae eR a meme ‘ Ria 6-5WXx 1 
industry today a Ei aa ; 6 
: : : 6-15WXx 


6-40Wxk 


ADDITIONAL SPECIFICATIONS: 


Regulation: ; » for any combination of line and load changes 
AC Input: 208, 230 or 460V ] , 3 phase, 60 cps. Ripple: 1 RMS 
All units available with dollies for mobility 


AVAILABLE MODELS: : MA15125-5 | 15-125 


MR2432-200A, 200 armps * MR243 306 3 amps * MR24 4 r ‘ . € T 
. i 0/460 V) 
MR2432-500A, 500 amps cn 
ang . 6125-25°* (115-125) 25 14 | 3 phase 
4 A i 
“Germanium Rectifier ttincreases to 4% 


12-15Wx 


115-Swx 


Ov 


] phase 


en you require a power supply, SPECIFY PERKIN 
for a wider range of standard models and immediate delivery fron ( tincreases to 2% @ 15V 


Wire factory collect for prices. For a prompt reply on your 
application, write factory on your letterhead, 


PERAL 


PERKIN ENGINEERING CORPORATION 
345 KANSAS STREET, EL SEGUNDO, CALIFORNIA * OREGON 8-72 
Leader in Tubeless Magnetic Amplifier Regulation 
Immediate Delivery on standard models available from factory and 
New York area office: Sales and Warehousing: 1060 Broad St., Newark 2, N.J., MArket 3-1454 
Chicago area: Loren F. Green & Ass 5218 W. Diversey Ave., Chicago 39 PAlisade 5-6824 
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IE SMa Ooi 


(elas is) 


ranye 
ring equipment report 
ound the strength of the 


receiving 


Financial Roundup 


Net Profit 


Companys pone 


Soldering Irons 
Build Computers 


Meetings Ahead 


Apr. 29-May 1: Third National 
Flight Test Instrumentation 
Symposium, ISA, Statler Ho 
tel Lo Angele 


SMPTE 
Hots l, 


Apr. 29-May 3: 8Slst 
Convention, Shoreham 
Washington, D, ¢ 


May 1-3: 
ponent 


Hotel 


1957 Eleetronic Com 
Symposium, Morrison 
( hicago, I} 


May 7-9: Eleventh 
qu ( Control 


{ . Army 


Annual Fre 
Symposium 
Signal Engineer 
ing Lab Berkeley-Cartere! 


Hote Asbury Park, N. ¥ 


May 9-10: 1957 PGMTT Mee 
ing Wester (Inion Audito 


rium, New York, N. Y 


May 12-16: The Electrochemical 
Society lllth Meeting, Hotel 
Washington, D. ¢ 


etatier 


Aero & 
Navigational Electronics Con 
ference IR Dayton, Ohio 


National 


May 13-15 


A 


May 14-16: Nuclear 
lechno ORY ARK 
Il, Tech, Maga 
vine, Museum of Science and 
Industry, Chicago, I] 


Industrial 
( onfte rence, 


Nucleonics 


May 15-16: Ave of Space Sym 
posium sponsored by Southern 
Institute, 


Research sirming 


ham, Ala 


May 16-18: New Yor!) State 
Society of Professional Engi 
neers, 1957 Engineering Indu 
tries Exposition and Annual 
Convention, Statler Hotel, 


New York, N. ¥ 


Industry Shorts 


> Noncommercial 


educational { 
tations on the air now number 24 
according to the Joint Council On 


Kducational lelevision even 


taf 


more ations are expected on the 


nir during the vear 


P Sales of pecial-formula waxe 


made by Dennison Manufacturing 
produce tion of tran 


Waxe 


used to hold germanium metal 


in the 


rs are rising steadily 


in position during precision ma 


chining of the metal into tran 
tal The material is not 


Inventory because pro 


May 20-23: 1957 Klectroni 
Parts Distributors Show, Con 
rad Hilton Hotel, Chicago, I! 


May 22-25: URSI Spring Meet 
ing, Hotel Willard, Washing 
bon, DD. C. 


May 27-29: 1957 National Tel 
ing Conference, AlKE 
IAS, Hotel Cortez, | 


Paso, Texa 


meter! 


| 


National Sym 
Teel 
Hot 


June 6-7: First 
posium On Production 
nique IRE, Willard 
Washington, D. ¢ 


June 10-11: Second RETMA 
Symposium On Applied Re 
liability, Mature Design/ Re 

able De sign, Hotel Svrac use 


Syracuse, N. Y 


June 17-19: First National Meet 
ing Of PGMIL of IRE, Shera 
ton Park Hotel, Wa hingtor 
- ¢ 


June 19-21: Twelfth Annual 
Meeting, Association hor 
Computing Machinery, Uni 
versity Of Houston, Houston 


lexa 


June 27-29: Thirteenth annual 
meeting, Institute Of Naviga 
tion, Sheraton-Park, Hotel, 
Washington, D. C, 


June 
Convention, 

Automation”, 
Cambridge, 


27-July 1: British IRE 
“Electronic In 

University of 
England 


Aug. 20-24: 1957 WESCON, 
IRE, WCEMA, Cow Palace 


San Francisco, Calif 


duction technique n electron 


‘ 


change too iccording an) 


rapid! 
the company 


> Electronic co 


that 


photography 


ysten vould provide perma 
nent picture taken le 
than five second 


thousand ol 


prints of 
earlier at point 
mile “way i bore 
een by Irving Wolff of RCA 
> Weather Bureau awarded a 1.2 
million contract to Servo Corp. to 
develop a radiotheodolite for au 


tomatically tracking a balloon 
born radiosonde transmitter of 50 
milliwatts for a distance of 100 


mile 
May |! 
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FEATURES 
A broad-band high frequency 


sweeping oscillator with built-in 
crystal calibration. 


Combines flexibility of Mega- 
Sweep with accuracy of harmonic 
crystal oscillator. 


Meets the demand for accurate 
high frequency band pass align- 


ment. 


Provides continuously variable 
sweep widths and center frequen- 
cies from 50 Kc to 40 mc. 


Provides crystal-controlled birdie 
type marks over the entire range. 


at the Armed Forces 
itions & Electronics 
ynvention 


gton, D. ¢ 


MODEL MARKER 


NOW —A Kay MEGA-SWEEP 
with markers 


Basically, the VEGA-SHWEEP, MODEL MARK.- 

ER is a Mega-Sweep, 111-A. In addition, the 

unit employs harmonics ol a ervstal-controlled 
oscillator at 5 me and 50 me to provide two series of 
marks at harmonic frequen ies over the entire range ol 
the Vega-Sweep. Phe erystal calibrators may be switched 
to either 5 me or 50 me: the 5 me erystal may be used 
to measure bandwidth, the 50 me frequency erystal may 
be used for determining center frequencies 


SPECIFICATIONS 


FREQUENCY RANGE: Two bands; 10-500 me and 400-950 m« 

SWEEP WIDTH: Continuously variable 50 Kc-40 me 

SWEEP RATE: Variable around 60 cps. Locks at line frequency 

RF OUTPUT VOLTAGE: High—-approx. 0.15 volts rms into nom. 70 


ohms. Low—approx. 0.07 volts rms into nom. 70 ohms 
AMPLITUDE MODULATION: Less than 0.1 db/me over frequency sweep 


OUTPUT WAVEFORM: Less than 5% harmonic distortion at full out 
put. Less than 2% at half output 


RF OUTPUT CONTROL: Uncalibrated microwave attenuator, continu 
ously variable to 26 db. Attenuation characteristic flat over out 
put frequency range 


FREQUENCY MEASUREMENTS: By use of a precision micrometer-con 
trolled wavemeter, the mid-point frequency of sweep may be 
pre-set or frequency at any point on oscilloscope display deter 
mined to within + 5 me 


SWEEP VOLTAGE: Regular sawtooth approx. 20 volts 

DIMENSIONS: 10'2" x 182" x 1442" 

POWER SUPPLY: Input approx. 110 watts, 117-V (+ 10%), 50-60 
cps. ac. B+ electronically regulated. 

CRYSTAL CALIBRATOR OUTPUT: Mixed directly with output of Mega 
Sweep 

OSCILLATORS: Internally coupled providing a marker demonstration 
directly on sweep 

STABILITY: Maintained through electronically regulated power supply 

ACCURACY: Crystal +.01% 

CRYSTAL CALIBRATOR FREQUENCY: Fundamental at 5 me and 50 me 

HARMONICS: Over whole of usable swept range of Mega Sweep 

WEIGHT: 45 Ibs 

PRICE $745.00 F.0.B. Pine Brook, N. J 


FOR COMPLETE DETAILS 
REGARDING OTHER KAY INSTRUMENTS, WRITE 


KAW ELECTRIC COMPANY 


Dept. E-5 


ELECTRON May I, 1957 


14 Maple Avenue, Pine Brook, N. J. 


CAldwell 6-4000 
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START OF SLUMP TEST 30 MINUTES AT 550°C 


SUPRAMICA* 560 ceramoplastic insulation (Left) is to be compared SUPRAMICA 560 is unaffected — SUPRAMICA 555 shows a slight 
with SUPRAMICA* 555 ceramoplastic (Center) and MYCALEX 410° glass- tendency to slump — MYCALEX 410 shows a marked slump. 
bonded mica — the best available materials with comparable properties. 


SUPRAMICA 560 ....2mopiastic 


LIGHTWEIGHT MATERIAL CAN BE MOLDED 
WITH FRAGILE INSERTS 


SUPRAMICA 560 ceramoplastic will free your designs SPECIFICATIONS: SUPRAMICA 560 ceramoplastic 


from many of the functional limitations imposed by con 


ventional insulating materials. Manufactured exclusively DISSIPATION FACTOR, 1 MEG. 0.003 
by Mycalex Corporation of America, SUPRAMICA 560 has DIELECTRIC CONSTANT, 1 MEG. 6.8 
the electrical and physical properties to meet exacting LOSS FACTOR, 1 MEG. 0.020 
high-temperature insulation specifications in applica- VOLUME RESTIVITY, OHM-CM 10.14 
tions where no other material can be used! SPECIFIC GRAVITY 2.8 (Comparable to Aluminum 
Proof of this high temperature performance is shown ™ Of Mineral-Filled Polyester) 
by these unretouched photographs of an actual “slump” SAFE OPERATING TEMP. 
test (Above). The characteristics listed at the right dem CONTINUOUS 500°C 
onstrate the versatility of SUPRAMICA 560 ceramoplastic. SHORT-TIME 600°C 
Lighter in weight than any comparable material WATER ABSORPTION NIL 
specific gravity similar to that of aluminum or mineral- HARDNESS, ROCKWELL M 125 
filled polyesters SUPRAMICA 560 is the perfect insula- THERMAL EXPANSION 12.4x 10-7 (Same as SAE 1010 Steel) 
tion for relay bases, connectors, tube sockets and many FLEXURAL STRENGTH, PSI 15,000 
INSERTS WILL ACCEPT ALL 
MOLDED-IN VARIETIES 


other parts in high-temperature components. 

MYCALEX CORPORATION OF AMERICA precision molds 
this revolutionary new material for your product needs. 
Send for complete information, 

( SUPRAMIC 
Weaxanalt 
-“ a" 


» \ us 
*SUPRAMICA, MYCALEX, and 410 are registered trade-marks of MYCALEX CORPORATION OF AMERICA. aE iw iwie \) SYNTHAMIC 
555 is @ trade-mark of the MYCALEX CORPORATION OF AMERICA et nang 
SYNTHAMICA is a trade-mark of SYNTHETIC MICA CORPORATION, o subsidiary of MYCALEX CORPORATION OF AMERICA 
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75 MINUTES AT 550°C 75 MINUTES AT 550° PLUS 15 MINUTES AT 650°C 


SUPRAMICA 560 remains unaffected — SUPRAMICA 555 has cracked SUPRAMICA 560 ceramoplastic still shows NO NOTICEABLE EFFECT — 
and shows a definite slump — MYCALEX 410 shows foaming and com- SUPRAMICA 555 has completely cracked through — MYCALEX 410 has 
plete slump foamed and collapsed. 


INSULATION FOR CONTINUOUS 
OPERATION AT SOO°’C 


TEMPERATURE ENDURANCE TEST ON MOLDED COMPONENTS 


ie 
eed 

SUPRAMICA 555 SUPRAMICA 560 MYCALEX 410 
ceramoplastic ceramoplastic glass-honded mica 


| 

7 AFTER 

te \s 75 MINUTES 

: ; ‘ AT 550°C 

i Lay ws} PLUS 15 
MINUTES 
AT 650°C 


‘ 


ch 0) tmpeener t 
ENSIONAL INCREAS 


LENGTH 5.5% LENGTH 0.4% LENGTH 12% 
WIDTH 4.1% WIDTH NO CHANGE WIDTH 18% FOAMING 


wi y Cc A a Ee ue GENERAL OFFICES AND PLANT: EXECUTIVE OFFicES 


CLIFTON BOULEVARD 30 ROCKEFELLER PLAZA CHICAGO DAYTON 


SALES OFFicEes, 


CORPORATION OF AM ERICA CLIFTON, NEW JERSEY NEW YORK 20, NEW YORK LOS ANGELES 


WASHINGTON 


MIAMI 
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Solve core problems quickly, economically with 


FERRITE COMPONENTS 
by GENERAL CERAMICS 


HUNDREDS OF STANDARD PARTS 
plus CUSTOM DESIGNING TO SPECIFICATIONS 


\\ 6% 


STANDARD THREADED STANDARD 
ANTENNA RODS TUNING CORES El CORES 


CUP AND TELEVISION RECORDING 
TOROID CORES COMPONENTS HEADS 


Performance proven magnetic ferrites available 


for every electronic application 


4 
K / Computer and 
w /) Automation Systems General Ceramics ferrites for television, radio and instrumentation offer designer 


r Designers! and engineers a wide range of economical standard components. All are apphi- 


Ferramic memories cation tested for highest efficiency electrically and mechanically. The fact that 
provide a new design leading electronic manufacturers specify Ferramics is due to the program of con- 
concept in the area of . : 

computers and automa- tinuing research and equipment modernization by which General Ceramics keeps 


tion. Magnetic memories pace with the industry’s needs as to quality a? d costs! Bulletins are available; 


writ to General Ceramics Corporation Keasbey, New Jersey Dept kK. 


combine increased speed, 
accuracy and reliability 
with light weight, com 
pact size. Write fos 


complete memory planes TT Ra I tLe 


Industrial Ceramics for Industrial Progress... Since 1906 


Manufacturers of FERRAMIC CORES, MAGNETIC MEMORY CORES, MEMORY PLANES, MICROWAVE FER- 
RITES, SOLDERSEAL TERMINALS, HIGH TEMPERATURE SEALS, STEATITE, ALUMINA & CHEMICAL STONEWARE 


ard on last page May 1 1957 ELECTRONIC 





Wew-!.... FROM TRANSISTOR CENTER U.S.A. 


PHILCO 60V au 80V Power Transistors 


Designed for servo, control, power converter 


and power supply applications. 


Here are extremely reliable, moderately priced, high voltage power 


transistors—immediately available in production quantities. These 


transistors perform with a typical thermal drop of only 1¥%°C per 
watt with storage temperature of 100°C. They have high beta 
at high currents improved alpha cut-off low surface leakage 
currents low saturation resistance low distortion. Both 
transistors operate at power load of 12.5 watts. The unique Anee-action 
between the aluminum mounting clamp and the copper mount 


assures maximum dissipator contact at all times 


Philco cold-welding process permits hermetic 


sealing in controlled atmosphere...assuring 


exceptional transistor life and performance! 


COLLECTOR CURRENT, L. IN AMPERES 


Phil © transistor 


where they 


‘ ; ; t , 
TYPICAL ALECTOR CHARACTERISTI 
WITH HMS SOURCE RESISTANCE 

TYPE 1.1168 
ROUNDED EMITTER 
19 


“0 » 
COLLECTOR VOLTAGE, V., IN VOLTS 


;, afrer vacuum baking, emerge into a controlled atmosphere 


are welded to insure perfect sealing for life. This process 


eliminates contamination of the transistor elements by moisture or atmosphere 


Uniformity and « 


Write for complete data and pric 


juality control are strictly maintained throughout 


os. Make Philco your prime source of information for power transistor applications f 


LANSDALE TUBE COMPANY DIVISION 
LANSDALE, PENNSYLVANIA 


eae one _ 





Silicone rubber insulati6ns are recogpiZed forthert 

resistance to degradation under beat. But wher color ogptr 

many pigments react with the silicone to destroy thedehiec i 

of the insulation. With BH “1151” Fibérglas* Sitt@ne 

Llastomeri Sleeving you have color and positive product protection, 
Whether you use Natural (Offwhite), Red, Yellow,/Blue, ‘Green, 
Brown, Orange or Violet, the superior insulation 

benefits are the same. And, with tracer stripes ivaylable in all 


color 64 combinations are at your command 


ded oating ol BH 11 | produces i Class H”’ 


easily mects MIL-I-180 specifications It offers 


product protection through a continuou operation range of 


| to 400 | 


with no adverse effects from high pot soldering 


temperatures, Th resiliency and strength of the sleeving permut 


( x} msion to cover irre gularitu s and terminal 


Send tor data sheets ind productior testi samples 


ol BH ULt51 testing 1s believin 
BENTLEY, HARRIS MANUFACTURING COMPANY 
1305 Barclay Street 


CONSHOHOCKEN, PA. © TELEPHONI TAYLOR 


BENTLEY, HARRIS 


SHLG 
SLEEVANGS 


*BH Non l gias Sleevinges are made by an exclusive 
Kentley, Hart pro U.S. Pac. Nos 14540 647296 and 
2647288 berglas Reg. T.M. of Owens-Corning Fiberglas Corp 


Want more information? Use post card on last page 
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Meeting industry’s basic needs — everywhere in electronics 


Sylvania and Industry 
team up to evaluate 
“Tubes of the Future” 


Handmade samples of Sylvania stacked 
tubes are being made available to 
interested military equipment manu- 
facturers. These potential are 
conducting experiments which provide 
them with basic experience in the ap- 
plication of these radically new vacuum 
“tubes of the future.’ 


users 


In turn they are supplying Sylvania 
with analyses of their findings on the 
potential advantages of stacked tubes, 
their resistance to heat, shock, vibra 
tion, altitude and humidity. This team 
work, the interchange of data and ideas, 
will benefit the entire electronics in 
dustry. It will speed the full-scale avail 


Type 6CZ5 
for 110° vertical deflection 


The Sylvania Type 6CZS5 is a beam 
pentode intended primarily for use as 


a vertical amplifier or audio amplifier the 


and has controlled heater warm-up for 
series string operation 


Vertical Deflection Ratings 
(pentode connection) 


Plate V 315 V max 
Peak Positive Plate V 2200 V absolute max 
Plate Dissipation 10 Watts mex 
Grid No.2 V 285 V mex 
Grid No. 2 Dissipation 2 Watts mex 


Peak Positive Plate V 
Plate Dissipation 

Grid No. 2 Dissipation 
Zero bios plate current 


ability of stacked tubes and make 
possible refinements in design which 
will take full advantage of the inherent 
potentials of the stacked tube 


Presently, experimental sampling in- 
cludes single cathode double triodes 
and an audio power pentode. Develop 
ment is underway to include double 
cathode dual section tubes and RF and 
audio pentodes in the basic comple 


ments planned for military application 


Type 6DQ6A 
for 110° horizontal deflection 


The type 6DQ6A has been upgraded 
for higher screen dissipation to meet 
need for a 
tube in 110° circuits. For 
circuits the type 12DQ6A features con 
trolled 
ma heater current 


horizontal deflection 


veries string 


heater warm-up time and 600 


Design Center Ratings 


6000 volts abs. max 
15 W mex 

3W mex 

300 ma 


Internal view and completely assembled 
ceramic stacked tube 


“ ‘ 
» ” 


> 
By 
f 


‘<< c ey 


“hk ®) 
i. %) -" 


«oe 
oa 
Exploded view of stacked tube demon 

strates its rugged planar mount construction 

utilizing ceramic element spacers assembled 

Note that element spac 


on a ceramic stem 


ings are independent of the tube envelope 


New improved 
video amplifier 


, 


ZERO BIAS 
PLATE 
CHARACTERISTIC 


The sharp-cutoff pentode sections of the 
types 6AW8A and 6BA8A have been 
redesigned to exhibit a lower knee char- 
acteristic as shown in the graph. This 
permits a wider range of B+ supply 
voltages. In addition, pentode plates 
have been redesigned to increase dissi- 
pation from 3.0 to 3.25 watts. 





New Guided Missile Line 
“giant step” in the evolution 
of tube reliability 


offers the first line of tubes 


specifically designed and tested for 


Sylvania 


guided missile application to meet the 


industry’s need for greater reliability 


where severe conditions of environ 


mental temperature and vibration exist 


Visual inspection isual inspection criteria 
is Outlined in MIL-E-IC i 
Missile Tube 


rent and definitive spec 


apple d to Guided 


production. This highly strin 
helps to insure opti 


m reliability 


Subminiature plant combines ‘area 
cleaning" with “point cleaning” to 
help achieve greater tube reliability. 


Sylvania’s plant at Burlington, lowa, is the 


nost modern plant ever designed, built 
and equipped for the exclusive production 
ol “Gold Brand” premium subminiature 


tubes 


The recent installation of complete air 
onditioning and air purification adds a 
new measure of control in the manufac 


ture of the world’s most reliable tubes 


“area cleaning" —new installation 
of complete air conditioning and air 
filtering keeps areas, such as mount- 
ing department, relatively free from 
dirt and dust 


This line of tubes and the new levels 
of reliability it achieves represent the 
newest step in Sylvania’s continuing 
program of tube reliability 


The Guided Missile 
veloped under a Buship contract, is the 


Tube Line, de 


result of thorough investigation of the 
missile field and emphasis in design 
has been placed on those tube para 
meters most critical to missile require 
ments 


Features of the line include new 
reliability tests such as 
flicker 


more stringent fatigue test 


“white noise,”’ 


more severe short tests, and 


“point cleaning™—immediate work 
areas are kept spotlessly clean as in 
mount assembly, Air currents under 
hooded tables isolate the mounting 
area from outside air. 


temperature control 
tor in manufacturing processes, such as heater 
preparation. Makes it possible to control the 
manufacture of small diameter 26.5 volt heat- 
ers for maximum uniformity and dependability. 


Of equal significance is the manufac- 
turability of the Guided Missile Tube 
Line. It is capable of being mass pro- 
facilities to meet 


duced on present 


military requirements in time of need 


7 types meet the 
basic requirements for 
Guided Missile applications 
Nearest 
Prototype 


6205 
6206 


Sylvania 
exp. type 


SNI774A 
SN1775A 
SNI776A 
6788 
SNI777A 
SN1778A 
SN1802A 
SN1803A 


Description 


Sharp cutoff RF pentode 
Semi-remote cutoff RF pentode 


Pentode audio voltage amplifier 
Audio beam power pentode 
Medium mu single triode 
Double, medium mu triode 


Double, high mu triode 


plays an important fac- 





New Subminiature Types for 
26.5 Volt Systems 


Sylvania now offers the designer a line of 
subminiature tubes designed with 26.5 volt 
heaters for systems operating from 26.5 volt 
power supplies. Mechanical and electrical 
design are combined with a proved quality 
control program to assure a high degree of Plate 

reliability. “‘Burn-in”’ period before test im Description Heater Voltage Voltage 
proves the life expectancy rated at S000 


Double diode with. . i + 2.00 w «a6 ee 


hours under life test } 
ae € test conditions separate cathodes 


In addition to types rated for 26.5 volt 5904.. Medium Mu Triode 5 oe alo un a an a eee 
on all elements, other types are provided SFUs.. Sharp cutoff RF pentode...........2 Jué-bedwan eo 
for higher plate voltage operation Thus SIUC « « « vec ccc ce CUNT RE DONMOGO. sé e coeueoul Perot. |. 
the designer will find greater circuit design 5907 s ccccce cROMmOne CHIT Rr PONIOEG. . < ccccecsd a 26.5 V 
flexibility through appropriate selection of 5908... .......Pentode mixer : 26.5 V 


types to meet his equipment needs UO n 6 a bed ee sO Oe MO eicnwes ‘ Jog ca niaiaace ee 


Lightweight 17", 90° tube is TV’s 
newest picture tube development 


Following closely on the heels of the 110 Types are offered with either a 450 ma 
picture tube, Sylvania announces a 17” or 600 ma heater, for use with or without 
tube with 90° deflection and standard ion-trap. This new development makes 
neck diameter for portable TV applica it possible to design lighter portables 
tion. The new 17” tube is three pounds while using readily available deflection 
lighter than the currently popular | re yokes and existing circuitry 


90” types 
see next page 


New Flying Spot 


Scanner Tube 
The new Sylvania Type SBNP16 Postage No 
flying spot scanner tube is a typ Will be Paid Postage Stamp 
ical development in Sylvania’s Necessary 
rapidly expanding special pur by if Mailed in the 
pose cathode-ray tube program Addressee United States 
It is an inexpensive tube with 
shorter overall length (10%”"). It 
employs low voltage electrostatic 


foci, 08 arian screen, sd BUSINESS REPLY CARD 


operates without ion-trap for 


simplified installation (First Class Permit No. 46687, New York 19, N. Y.) 


SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway 
New York 19, N. Y. 





Medium mu triode designed for amplifier Sharp cutoff tetrode designed particularly 7-pin miniature sharp cutoff pentode. High 
use in VHF tuners. Characteristics are for amplifier service in VHF tuners. Types transconductance at low plate and screen 
imilar to one section of the 6B77. 3BN4 4CY5, 3CY5, and 2CYS5 offer controlled potentials make them especially useful as 
and 2BN4 are series string versions with heater warm-up for series string circuits r'V |F-amplifiers. Types 3DK6 and 4DK6 
controlled heater warm-up are series string versions 


SYIVANIA 
Type 407A is a T6'% double f New Series 
triode with separate cathodes String 
and a center-tapped heater for reference 
20- or 40-volt operation. Its 
useful range extends to VHI 
The 12DFS is a T6% full wave rectifier for use as an amplifier, oscilla 


Here is a chart designed to 
tor, multi-vibrator, or clamper 


with separate cathode connections and fit your notebook or hang 
center tapped heater. Its ratings are com ype 408A is a 7-pin, TSY% conveniently on the wall. It 
parable to the type 12BW4. Unique con pentode for 20-volt heater oper ; is a complete listing of all 
struction adds flexibility in rectifier or ation. High Gm makes it desir {. 600 ma and 450 ma tube 
doubler use and permits operation from able for amplifier service from types designed for series 


6- or 12-volt heater supply audio through VHF ranges string operation 


SYLVANIA ELECTRIC PRODUCTS IN« 
1740 Broadway, New York 19, N. ¥ 
In Canada: Sylvania Electric (Canada) Ltd 
Shell Tower Bldg., Montreal 


LIGHTING RADIO TELEVISION ELECTRONICS ATOMIC ENERGY 


Please send additional information on the << 
checked below. 


110° Deflection 90° Lightweight 17” Picture Tube Use this handy 


6AWBA— 6BABA 5BNP16 Tuner Types business reply card 
Guided Missile Line 6DK6 12DF5 


26.5 volt line Series String Chart 407A— 408A to request 
additional information 


Name 


on these important new 


Address 


Sylvania developments 
Company 





For the investigation 


r 


The Marconi TF 704B Dielectric Test Set allows precise 
evaluation of the permittivity and phase defect of dielectric 
materials in the frequency range 50 ke to 100 Mc. 

The principle of measurement is to introduce the sample 
under test into a tuned circuit and then, by means of a square-law 
voltmeter with high-discrimination mirror galvanometer, note 
the changes in circuit conditions 

The heart of the Test Set is the jig holding the sample under 
test. There is one jig for solid specimens and another for liquids 
The jigs are masterpieces of the instrument maker’s art; thetr 
high-quality construction is a blend of precision and ruggedne 


which ensures accuracy and Stability 


MARCONI 
INSTRUMENTS 


HEAD OFFICE: MARCONI 


ELECTRONICS May 1, 1957 


INSTRUMENTS LTD., ST. 


of dielectrics 


Dielectric Test Set 
Type TF 7048 


The equipment 
includes two 
interchangeable 
oscillator units 
and a full range 
of jig loading 


coils 
_——_—— — 


In addition to the investigation of dielectrics, the high 


frequency performance of resistors, capacitors, cables, ete 


can be determined over a wide range 


Mationt - since (8G 


44 NEW STREET NEW YORK 4 


ALBANS, HERTS., ENGLAND 


ost card on last page 
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It’s one thing to take a picture of a moving 
object. But it’s quite another to get good 
clear shots of the ground from low altitude 
aircraft moving at today’s jet speeds, Uni- 
versal Camera Control System (UCCS) is 
the latest development in aerial reconnai 
sance and photography to solve this problem. 
Designed and engineered by the Bill Jack 
Scientific Instrument Co., this novel system 
actually moves the film through the camera 
to compensate for image movement during 
the brief exposure time. 

Accuracy of the system is dependent on 
the airborne DC analog computer having 
absolute dependability and precision under 
all the environmental conditions of aircraft 


FOCAL LENGTH 


FIXED CAMERA 
\ DEPRESSION ANGLE 


. 
\ 
\ 
MOVEMENT ¥ 


\ DURING 
‘. EXPOSURE 


How Transicoil servos help aerial camera 


take clear stills even from low fast planes 


light. Extremes of altitude, temperature and 
vibration cannot impair its effectiveness. 

Transicoil servo assemblies are used exten- 
sively in the computer to convert inputs of 
altitude, ground speed, camera depression 
angle, and focal length into the correct “film 
movement” signal. 

The UCCS application is typical of the 
way Transicoil rotating components and 
complete servo assemblies are achieving high 
orders of accuracy and dependability in 
countless applications. Transicoil can solve 
your servo problems with comparable suc- 
cess. A Transicoil Sales Engineer can help 
you to get off to a good start. A letter from 
you outlining your servo problem will bring 
him to your desk. 


| ail TRANSICOIL CORPORATION 


Worcester « Montgomery County * Pennsylvania 


Want more information? Use post card on last page 
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FULL LINE DEPTH 


Magnetrons from 1 to 5,000,000 Watts — Klystrons from 600 to 60,000 Mc 
Backward Wave Oscillators from 1,000 to 15,000 Mc. Plus, a broad line of spe Excellence in Electronics 
cial tubes including storage tubes, rectifiers, square law and traveling wave 


tubes. Write for complete data booklet on the most complete line in the industry. 
RAYTHEON MANUFACTURING COMPANY 
Microwave and Power Tube Operations, Section PT-04, Waltham 64, Mass. 


Regional Sa/es Offices: 9501 W. Grand Avenue, Franklin Park, Illinois; 5236 Santa Monica Bivd., Los Angeles 29, ¢ 





ANTENNA RODS 


THREADED CORES 


a 


CORES WITH INSERTS (pleted or unplated) 
end PLAIN CORES (Solid or with 1.0.) 


| | 


eens | | 
RA 


Be 


hard ta pe 


IRON & PHENOLIC COIL FORMS 
(alse in ferrite) 


IRON CORES © FERRITES ¢ MOLDED COIL FORMS @ E E CORES 


The Murray Co. Jerry Golten Co 
604 Central Avenue 2750 W. North Ave 
East Orange, N.J. @ Chicago 22, lil 


36 


William A. Franklin 
3 Holly Road 
North Syracuse, N. Y. 


Want more information? Use post card on last page 


oldite Cores 


ENGINEERED and DESIGNED 
with your Equipment 
in Mind 


Moldite 
FERRITES 


offer these advantages: 


® lower losses (eddy current) 

® higher efficiency 

® lower operating temperatures 

® lighter weight 

® smaller sizes for more 
compact construction 

® higher permeability 

® less corona effect 

® lower cost 


Oe - — 


FERRITE COIL FORMS 


Moldite 
, IRON CORES 
gi Moldite Iron Cores are made in 


INSULATED IRON CORES an infinite variety of powders, 
shapes, and sizes and include all 
types of standard cores as well 
as numerous specially designed 
cores for new developments, 
commercial and military appli- 
cations. 


THREADED IRON CORES 


Moldite COIL FORMS 


Moldite Coil Forms provide simpler coil assemblies—smaller 
coils, point-to-point wiring, minimum of solder connections 
and are inexpensive. 


Waverly 6-2123 Send for Catalog #150 


1410 Chestnut Avenue 
Hillside 5, New Jersey 


Perimuth Electronics Assoc. John S. Plewes Co. 


2419 South Grand Ave. 52 Humbercrest Bivd. 
Los Angeles, Cal. Toronto 9, Ontario 


Jose Luis Ponte 
Cardoba 1472 
Buenos Aires 
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NOW... ONLY 3-WEEK SHIPMENT™ on 


General Electric's full-line of sealed relays 


Improved 


make it possible for General Electric to 
offer its complete line of standard-listed 
hermetically sealed relays including the 
amazing micro-miniature ononly 3-week 
shipment from order date! 


production techniques now 


And 
equipped to provide 


samples and 


General Electric is 
you rapid service on 


what’s more 
prototypes 
FOR ALL ELECTRONIC SYSTEMS 


G-E and 
micro-miniature relays combine small size 
isual reliability 
shock 
making them ideal for all radio, 
control, 
and industrial electronics 


miniature sub-miniature 


with un inder severe 


temperature, and vibration condi 
tions 
radar, fire 


navigational equip 


ment jobs 


Though initially designed for military 
G-E sealed 
ised for industrial jobs 
reliability and small size 
utilized by industrial designers 
Resistance welding and other industrial 
electronic circuitry is being simplified and 
miniaturized with G-E sealed relays 


applications, more and more 
relays are being 
Their 


now are 


extreme 


WIDE RANGE OF COIL RATINGS, 
HEADER TYPES, AND MOUNTINGS 


Whatever your small sealed relay needs 

you’ Il find the answer with one of the 
many forms of these three models 
Miniature: Standard 
and voltage-sensitive models; in 2-, 3-, of 
+-pole double-throw and 6-pole normally 
open forms. Rated 5 amps at 28 volts d-« 
at 85C. 3-amp make-before-break forms 
and 125C forms available 


current-sensitive 


in diam 
one 
10 to 55 cps 
ursion or 55 to 500 
acceleration. Withstands 
410Gs. Operates 


Sub-miniature: 
eter, 1.6 in. long; weighs 
Unaffected by vibrations of 
at .12 in. maximum exe 
cps at 15Gs 
shock tests in excess of 
in ambients of 125C 


2 amps; .651 in 


ounce 


Micro-miniature: Weighs only 0.5 oz., 
measures .36 in. by .80 in. by .88 in 
Rated 2 amp resistive at 28 v d-c or 115 

a-c. Also available in current-sensitive 
models. Standard 
bients of 125C and 20Gs acceleration at 
0 to 500 eps. Contact your G-E Apparatus 
Sales Office, or mail coupon. Specialty 
Control Dept., Waynesboro, Va. 


relays withstand am 


* Average shipment time for all standard- 
listed relays. Actual time: MICRO- 
MINIATURE (up to 100 units -2 weeks, 
100 to 1000 units 4 weeks); SUB- 
MINIATURE (up to 100 units -3 weeks, 
100 to 1000 units -5 weeks); MINI- 
ATURE (up to 100 units -1-2 weeks, 100 
to 1000 units —3 weeks). 


MAIL TODAY FOR 
G-E RELAY DATA 


General Electric Co., Sect. £792-6, 


Schenectady 5, N. Y. 


Miniature Bulletin GEA-6213 
2P OT Sub-miniature Bulletin 6412 
Micro-miniasure Bulletin 6346 
HAVE G-E SALES ENGINEER CALL 


NAME 
COMPANY 
ADDRESS 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre. 


Shop Talk 


Plants in Norristown, Pa. and La Verne, Calif 


PHENOL IC— MELAMINE — SILICONE —EPOX Y LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 
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Back plate on an automobile headlight switch, 


punched and machined from Taylor Grade XP 
paper base laminate, has low moisture absorption 
and good dielectric strength. 


Vise jaw caps, made of Taylor Grade C phenolic 
laminate, are easily cut and machined to shape. 


Marring of precision or delicate parts is eliminated, 


Self-balancing servo motor has stator case 
insulator which is cold-punched from \ha" thick 


Taylor Paper Base Phenolic Laminate sheet. 


Flippers for loose-leaf binders are made of 
economical Taylor Vulcanized Fibre aftording 
added rigidity and good protection for the paper 


pages 


TAYLOR SUPERIOR 
COPPER-CLAD LAMINATES 


Taylor GEC (glass epoxy 


Copper-Clad and Taylor XX XP 
242 cold punching (paper 
phenolic) Copper-Clad. ‘Taylor 
uses high purity rolled copper 
with out 


on base materials 


standing electrical properties 


Time switch, made by the Tork Clock Co., uses two Taylor products... 


deadfront is made of vulcanized fibre for its insulating properties, shock pro- 


tection and printability 


the mounting panel of the clock is made of 


Taylor laminate XP-1-231, chosen for high strength and good punchability. 


Have an Insulation Problem? 


Taylor will provide the answer... 


Select from 'Taylor’s complete line of 
materials—laminates and vulcaniz 
ed fibre—to get the right combina 


tion of electrical, physical and 
machining properties for your prod- 
uct. And, if you 


have a unique 


problem, ‘Taylor will develop a 


special material to meet your re- 


quirements. 


lor example, rigid requirements for 
Tork 


Clock Company’s ‘Time Switch were 


insulation materials in the 


met by two Taylor materials—a 
laminate and vulcanized fibre. The 
mounting panel is made of 
laminate XP-1-231, 


mulated for the high strength and 


Taylor 
especially for 


good punchability requirements of 
this application. In addition, Taylor 


vulcanized fibre serves as the dead 


Want more information? Use post card on last page 


front—a shockproof cover removed 


only for installation and service. 
Fibre was chosen for its insulating 
protection, and 


properties, shock 


printability. 


Taylor materials are developed to 


meet the need for dependable, 
moisture-resistant insulation. They 
have high dielectric and mechanical 
strength, and maintain original 
characteristics over long periods of 
time, under severe operating con- 
ditions. When you choose—and use 
Taylor products, you'll have per- 


formance with stability. 


Taylor application engineers can 
help you obtain the ‘Taylor material 
that matches the exact requirements 
of your product. Contact your near 


est Taylor sales office 
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‘Trangitron 


MILITARY »- 


silicon diodes 


1IN457 
IN458 
IN459 
IN251 


‘ 
TRANSITRON'S Military type silicon diodes ti isin pilin 
are designed to meet the requirements of Forward Current at Operating 


Specified Inverse 


. Current 
MIL-E-1, and are characterized by reliability pe at + lv Voltage Voltage 


ma volts 
under the most severe operating conditions 


Their subminiature size and rigid specifications 
make them ideal for a wide range of applica- 
tions. Types I1N457, IN458, and IN459 are 
intended for low and medium frequency uses 
requiring voltage ratings up to 175 V. Type 
IN251 is a high frequency diode especially 


designed for detector and high speed pulse units 


In addition to these four military types, silicon recovery Heng aaa ste aaa 
diodes meeting many other application require- 
ments are also available. These include high 
conductance types, as well as fast switching- 


high voltage diodes 


SEND FOR 
BULLETIN TE 1350 


Trangitron 


electronic corporation wakefield, massachusetts 


-— = (j= --- —2- 


Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers 





WHERE RUGGEDNESS COUNTS... 


LINDE 32\? P5J0UL23...SPACERS 


FOR ELECTRON GUN STRUCTURES 


Assem 
. stand up 


shor k and 


— the fine products of Sylvania Elec 
are high-quality trave ling blies 


presents no outgassing 
tric Products [ne made with it are rugeved 
wave tubes for airborne equipment In these under adverse conditions such as 
tubes, electron yun structures are built with vibration 
LInpt single crystal sapphire rods selected 


by Sylvania because of their ruggedness balls 


LIND! sapphire is also available as tubes. 


windows. and domes, and in special 


sorely needed for this application 

LINDE sapphire rod can be supplied to close 
tolerances, 
ol parts and making quantity produc tion of 


providing for precise alignmen 


identical units possible. [t is easily brazed 


and metallized, LINDE sapphire is non-porous 


shapes. It has strength at high temperatures, 
and excellent ultra-violet and infra-red trans- 
mission characteristics, Detailed information 
on physical and electrical properties of Linp1 
sapphire is yours for the asking. Please write 
to “Crystal Products De pt. BD-5 


}istt us in Booth No. 1005 at the Design Engine ering Show, May 20-23 


LINDE AIR PRODUCTS COMPANY 


{ Division of Union Carbide and Carbon ( or poration 


0 East 42nd Street [al New York 17, New York 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited. Toronto 


mn Linde a registered trade-mark of Union Carbide and Carbon Corpora 
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A DEPENDABLE SUPPLIER FOR 61 YEARS 









Specialized Technical Skills 
1500 


elses eM tet ea tae liars 


Sy are E de with a world-wide 
reputation for delivering varia 


ble resistors exactly as specified 


Tremendous Production Facilities 
KV 00 Rete mea 


PMR a Lire 


to variable resistors 


Your changing Requirements An 
ticipated -continuous research 
PET ys Re Mm tC idle Mele its fir) 
and methods to meet 


A 


eecet E eC kAt ane 


Economical Uniform. Assembly 
J 
Te ME CSET MES Melee altel 
basis 
Dependable Delivery~ exception- 
ally good delivery cycle 
Complete Line~ variable resistors 
Me ee ela ae 
white TV, radio, and other com 


mercial applications 


Variable resistors shown 2/3 actual size 


WEST COAST MANUFACTURERS: | 


Many types of variable resistors now in production at 





PMO es Oe ols 


specific requirement. Consult CTS PIae Mile alee eee ee 
dP NODE -a es e variable compression molding business also invited. Prompt 
TIE ae Teel ies Modern versatile equipment. L. A. phone 


Ask for 62 page Een 
Cc 


catalog linton 5-7186 


SOUTH AMERICA 


rr ea 


EAST COAST OFFICE 
130 N Broadway 


VEST COAST SUBSIDIARY 


re a CCT uae 


aliforma, Ine Camden 2, New Jersey Buenos Aires, Argentina 
05 Pasadena Avenue Phone Woodlawn 6-1668 Montevideo, Uruguay 
outh Pasadena, California TWK No Camden NJ 380 Rio de Janeiro, Braril 

A Phone Clinton 5-7186 Phila Phone Market 7-3129 Sao Paulo, Brazil 

Wx LA 1105 eM itit Re Olt mS iael a 


Sylvan Ginsbury 

CM me 

eo a 
Phone Pennsylvania 6-86239 


ANADIAN SUBSIDIARY 
C Meredith & Co, ltd 
treetsville, Ontario 


ela 310 


John A. Green Company 
137 Parkhouse 

Dallas 7, Texas 

a oe ee 


The Exclusive Specialists in Precision Mass Production 


SEER EERE 


FOUNDED ae 


CHICAGO TELEPHONE SUPPLY 
aa fe LLLAD, 


© 


of Variable Resistors 


SM SERIES = > 


(In beth voltage and current actu 
ated models.) (Sensitivity 75 MW 
for current actuated models.) Med 
ium cost, light weight, hermetically 
sealed relay for light contact load 
application. Size % diameter 
144" high (above standard 7-pin 
miniature tube socket). 


YOUR ONE BEST } (Kk bie — 
2 A naa ? ta ‘ Versatile, multi-contact arrange- 
ments. Enclosed in polystyrene dust 


7 ie cover. Contacts: rated 5 amperes 
, | / Dimensions: 1'%)' x 1") «x 2 
ae i high (above standard 8 or 11 pin 


octal style socket.) Weight: 3 oz. 


Here are only five of the more than 40 basic MH SERIES 


P&B relays. Each of the 40 can be modified ina ; Extremely fast acting and long life 
’ DC models available up to 10 g— 
500 cps vibration and 30 g shock 
relay for nearly every conceivable application. Available 4 form C contacts and 

variety of mtg. arrangements 
Custom modification of relays to exact specifica- Maximum size 15%" x 2349" x Ke 
high. 


wide variety of ways. This means there isa P & B 


tion is a P & B specialty—thus you have one 
dependable source for ALL your relay needs. 
P & B offers you: 


1. PROVEN DESIGN. Twenty-five years of 


relay experience. 


2. LOW COST. Modern engineering, produc- Pee 1 
tion and testing methods keep cost down. ae ! mC PR SERIES 


Heavy duty relay with screw ter- 


3. FAST DELIVERY. Many basic relay models we #1 : | minal for all industrial control 


applications. All AC models can 


are shipped from stock. . ot carry UL label. Size: 24%" wide x 
ry re 3%'' long x 2% Mounting: Two 


holes 4, dia. on 17%" centers 
* : : Contacts: Capacity, 15 amperes 
New Engineering Guide Catalog Bia 2 single break and 20 amps double 


Available. Write to break, + 


PRINCETON, INDIANA | " ce 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


PAB Standard Relays available at Electronics 


Parts Distributors in all principal cities ? KA SERIES > 


A small, low cost, highly efficient 
general purpose relay with 5 amp 
silver contacts. Can be insulated to 
meet UL requirements. Size: 1'\, 
x 17%" x 1%. Mounting: One 
No. 6/32 stud and locating tab. 


« 
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in magnetic seals, too 


CRUCIBLE PERMANENT MAGNETS 


mean MAXIMUM energy—MinimuUM size 


The consistently higher energy product of Crucible 
Alnico magnets allows smaller parts — greater com 
pactness in special applications like this magnetic 
shaft seal. What’s more, the superior corrosion and 
wear resistance of Crucible Alnico insures far 
greater service life. 

You can regularly get Crucible permanent 


Alnico magnets sand cast, shell molded, or invest- 
ment cast to exact size, shape or tolerance require- 
ments and in any size from a mere fraction of 
an ounce to hundreds of pounds. Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa 


first name in special purpose steels 


America 


Want more information? Use post card on last page. 43 
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General Electric’s molded PVZ" tubular 
capacitors operate from —S9C to +1250 
... yet are moderately priced 


The new General Electric molded PVZ paper other high-grade military and commercial 
tubular capacitors meet the electronic de electronic equipment 
signer’s need for a high-quality line that offers, 


Microfarad ratings extend down to .00047 
at a moderate price, characteristics similar to 


- on uf 100 to 400 volts; up to .15 uf--100 volts, 
K” of MIL-C-25A. 1 uf -200 volts, .068 uf 300 volts, and .022 
uf--400 volts. Capacitance ratings are availa 


e@ Price of the units is less than one-half that of a . 
ble with = 20%, =10%, +5% tolerances 


comparable metal-clad tubular. 

In many instances, the units are physically 
smaller than equivalent metal-clad tubulars, 
especially if the metal-clads are insulated. PVZ 


@ They are designed for a minimum of one year's 
life, operating at 125 C, rated voltage. 


e Insulated bodies are easy to locate in the capacitors range in size from .175” diameter 
chassis, and provide protection from other parts x 54" long to .375” diameter x 1,” long. Nine 
or ground. different sizes are offered to accommodate the 


; : various ratings 
e@ They are small, both physically and electrically, B 


in order to aid equipment miniaturization. READY NOW: Stocks of most sizes and ratings 
i @ They are solid—resistant to shock and vibration. of General Electric's new PVZ capacitors are 
on hand, ready for shipment. If you would 
In general, you will find these molded PVZ like to receive technical data on the new line 
paper tubular capacitors suitable for use where get in touch with your local G-E Apparatus 
you might normally expect to find either 85 C Sales Office or write to the General Electric 
or 125C metal-clad tubular capacitors; in Company, Section 442-43, Schenectady 5, N. Y 
computers, missiles, telephone equipment, and A General Electric Trade mark 


VOLTAGE RATING VS. LIFE AT ELEVATED 
TEMPERATURE FOR 95% RELIABILITY 


a ee Yen 
ladle | if 
’ 


, 
OREN 5 BAY ic. A 





OPERATES FOR | YEAR AT 125 C Molded EXCELLENT HUMIDITY CHARACTERISTICS HIGH LEAD BEND RESISTANCE The new capaci- 





PVZ capacitors are designed for a mini- Molded PVZ capacitors withstand stringent tors withstand one-pound-vertical-pull test 
mum of one year's life at rated voltage humidity tests, thanks to a combination of moving the body of the unit 90, then 180 ir 
and 125 C operation. Curves shown above high-grade case material and carefully the opposite direction, then back 90 , to the 
are typical of performance controlled molding techniques original vertical position 


Progress /s Our Most Important Product 


ENERAL @@) ELECTRIC 





ho put out the ‘ire’ in the tail? 


Hallicrafters ... wit « 


revolutionary, mass produced cooling 
unit for airborne electronics. Dissipation 


up to 7,000 watts... 20% less costly 
«++ 30% lighter. 


Tested, proven, set for mass production — Hallicrafters 
new Models CR-2, CR-5 and CR-7 airborne cooling units 
meet environmental conditions of MIL-E-5272 specifica- 
tion. Revolutionary design permits use of standard racks 
(CR-7 dimensions: 15%” x 199/16” x 10%”) and also 
accommodates whatever auxiliary gear, such as relays and 
switches, you may desire. 


Vital weight factor is another advantage. For instance: 
the CR-5 weighs just 30 lbs., is 30% lighter than con- 
ventional 5,000 watt units. And your choice of cooling 
fluids gives great flexibility of application: silicone oil; 
ethylene-glycol solution; hydraulic fluid. 


Only Hallicrafters fits rated dissipation to your needs. 
[Three stock units available — 2,000, 5,000, and 7,000 
watts. Design adaptable to intermediate ratings with com- 
parable advantages in cost, weight and performance. 


INVESTIGATE NOW! /f you design, build, purchase, or 
SPECIAL CONTROL DEVICES 

fly military aircraft... if you provide, install or specify 
The following special devices are stand * ° ; : 1 oe : 
apd caulomant tor decee enntradl of las airborne electronics . .. write today for complete details, 


tronic equipment operating conditions 


1. Overheat thermostat control. Pro Tested and proven in many airborne installations 
vides emergency shut-off of entire 


electronic system in event of failure 
of any electronic device 


of Hallicrafters electronic equipment. 


2. Self-actuating temperature by 
pass valve, Permits predetermina 


The 
tion of optimum liquid temperature e 
and control within very close limits a itta ers 
2° ¢ 


3. Flow control valve. Exclusive 


new Hallicrafters device operates Company 
independently of system pressure, 
supplies emergency shut off of Elec- 


tronic Equipment in event of pump 4401 W. Fifth Avenue, Chicago, Illinois 
failure or blockage. 
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1947 


CERAMAG 2 


The first ferrite used commer 
cially in TV flybacks since Stack 
pole pioneered this application 


in 1946 


CERAMAG 5 and SN 


Boosted flyback voltages without increasing 
transformer size. Denser, higher permea 
bility materials with greatly improved tem 
perature characteristies 


CERAMAG 7 and 7A 
ONE AFTER ANOTHER, succeeding Permitted larger picture tubes and 


even higher anode voltages thanks 


Stackpole Ceramag developments have set to their higher 


high flux conditions 


permeability under 


higher and still higher quality standards for 


ferromagnetics. 1 953 


And the search never stops ... for new CERAMAG 20 


grades, new manufacturing and quality con- This 


is the famous Stackpole 


arade that shrank TV transformer 


trol techniques that will provide tomorrow’s size while maintaining high per 
formance. Hysteresis losses were 
TV receivers with Ceramag cores that are about 50% of previous grades 
Permeability was approximately 


fully as far advanced as these previous CU’ higner 


Stackpole “‘firsts.”’ N EXT! >I 


CERAMAG 


Look to Stackpole for the latest ferromagneti« de 
velopments that will set the poce in terms of 


higher efficiency greater electrical and me 


chanical un formity 


FERROMAGNET CORES 


R BEHIND 
CTURE.. 


NCE 1946 


Electronic Comp nts Division 


STACKPOLE BARBON COMPANY 
St. Marys, Pa. 
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AEROCOM’S 1046 H.F. TRANSMITTER 


POWER : SIABILITY 


1000 WATTS WITH 003% STABILITY 


Rugged, versatile general purpose H. I 
transmitter—Acrocom’s 1046 packs 1000 watts 
of power and high .003% stability under 
normal operating conditions (0°to + 50°C 

Excellent for point-to-point or ground to 


air communications oy cyt 


sa bo 
Multi-channel operation on telegraph Al, 

or telephone A} with GM-8A modulator 

new Acrocom 1046 can be remotely controlled 

with TMC-R at control position and uses only 

one pair of telephone lines. In A} operation, 

the local dial control panel is located in 


modulator cabinet 


Transmitter cabinet has 8%4 inch panel 
space available for either local dial control 


panel or frequency shift keyer 


Model 1046 operates on 4 crystal-controlled 
frequencies (plus 2 closely spaced frequen- 
cies) in the band 2.0~—24 Mcs. Operates on 
one frequency at a time; channeling time 
2 seconds. Operates into either balanced or 
unbalanced loads. Operates in ambient -35° 
to+50° C. Power supply: nominal 220 volts, 


50-60 cycles, single phase. 
Complete technical data on request 
Now! Complete-package, 192 channel, H. F., 


75 pound airborne communications equipment 
by Aer-O-Com! Write us today for details! 


AER 


3090 S.W. 37th AVENUE MIAMI33, FLORIDA 
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Standard types of Alite high 
voltage bushings are available in 
various sizes and configurations. 


INSIDE LOOK AT ALITE- 


ELECTRONICS 


Fact-packed, illustrated 
Bulletins A-20 and A-7R 
just off the press. Give 
vital technical data and 
product information, 
Write today. 


ALITE pbivision 


12F 


In all phases of planning for ceramic-to-metal seals— 
from design to finished assembly—you can rely on 
ALITE for the know-how and “do-how” required to 
produce highest quality ceramic-metal components 

for critical applications. 

High alumina Alite is the ideal material for making 
rugged, high performance hermetic seals and bushings. 
It has superior mechanical strength, high temperature 
and thermal shock resistance, plus reliable electrical 
characteristics. Our complete high temperature 
metalizing and bonding facilities assure delivery of 
the finest seals available—mass-spectrometer tested 
for vacuum-tightness. 


Please contact us for valuable performance data 
and information regarding ceramic-to-metal 
applications . . . no obligation. 


U.  - Ss | New York Office 


60 East 42nd Si 


Mu A 





Admiral. develops military TV CAMERA 
with mid-day vision.in deep twilight 


...on land 


...iIn the air 


..,even under water 


mage orthi 
which the pic 
Armed Force t 
mely good nearity and 
nearity and the ab 


crit ad oric 
ription and price 


a remarkabl ensitive instrument 


orthicon TV camera de eloped by 
ht from an ordinary 
iman with 20/20 


Sut it is no match LOOK 10 Admiral FOR 
Admiral for the Armed RESEARCH + DEVELOPMENT + PRODUCTION 
s much to this TV camera 1m THE PIELSS ¥ =~ — eee 

MMUNICA N HF AND VHF « RADA 
light of a 150 watt bulb. Obvious! ; 


wa to use this sharp-eyed observer TELEMETERING + DISTANC VEASUR 
condition Q 
pecial circuitry that 
mnazingl keen “eye-sight kor all it 
penalty im exe bull 


Admiral ha alse 


match reveals a 
VISION se im the 
immed service vill find counth 


reconnaissance under adverse 


ING 
) DA * CODERS AND DECODERS 
Admiral developed the gives the image orthicon it NSTANT DELA NES « TEST EQUIPMENT 
extreme ensitivity, there is no R T AEASURES 
or veight 
» “packaged” the unit to 


ENGINEERS: The wide 
permit its ise not only f 


; pe of work in prog 
ol ress at Admiral create aller 
even under water. Deve lop 
demonstrates Admiral's 
of militar elect ront 


ging opportun 
land based and reconnaissance, but 
ent ot the image orthicon again 


capability in the field 


ties in the fie y r choice Write Director 


f Engineerin ind Research, Admiral Corpo 
if hie 47, il 


engineering 
Inquiries are invited 


Admiral CORPORATION * GOVERNMENT LABORATORIES DIVISION * CHICAGO 47 
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electrolytic capacitor you need 
in the mounting style you want 


You can get Sprague self-mounting electrolytic ca- 
pacitors in every one of the four standard combinations 
of terminals and mounting rings. 

The Sprague DFP series of electrolytics includes not 
only the time-tested Type 25D Twist-Lok” design, but 
also three new styles intended for printed wiring 
boards—the Type 28D Push-Lok* with its snap-action 


mounting lugs and circular ground ring, the Type 26D 


snap-action terminal design, and the Type 27D with 
terminals designed for wire-wrap production wiring 
techniques. 

You will find the complete story on these dependable 
capacitors for entertainment electronics and allied 
applications in a new Sprague Engineering Bulletin. 
W rite for your copy today to Sprague Electric Company, 
35 Marshall Street, North Adams, Mass. 


Sprague on request will provide you with complete application engi- 


neering service for optimum results in the use of electrolytic capacitors 


& Trademark 
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mew symchro 


e 250 hour life at 400°F. 

e Unprecedented —65°F to + 400°F operating 
temperature range. 

e Unique lubrication method. 


e Special alloy for electrical connections. 


Type 11-4133-01 is a size 11 torque transmitter syn- 
chro with 115V 400 cycle input. Accuracy is +15’, null 
voltage 175 mv, stator output 90 volts and phase shift 
6.5°. Impedances are 4p9Q=315 +J1590, Aggy =290 
+ J773 and ARgg=520 + J 286, 

This is another Oster “first.” Write for further in- 
formation today. 


Engineers for Advanced Projects 
Interesting, oaried work on designing 
transistor circuils and servo mechanisms. Contact 


Mr. Zelazo, Director of Research, in confidence 


ofut 


MANUFACTURING CO. 
Your Rotating Equipment Specialist 


Avionic Division 


Racine, Wisconsin 


Other products include actuators, servos, AC drive motors, servo 
mechanism assemblies, DC motors, motor-gear-trains, fast re- 
sponse resolvers, servo torque units, reference and tachometer 
generators and motor driven blower and fan assemblies. 
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this... or this... 


Interloe 


PLUGS 


Provide Automatic Locking — 
Quick Disconnect, 
Vibration Proof Terminals 


for Connecting 


Wire to Wire Wires to Panels 


TYPE “A” PLUGS, JACKS AND TYPE “BB” PLUGS AND JACKS 
EYELETS WNyion insulated and Nylon Insulated and Non-insu 
Non-insulated. Current Capacity lated. Current Capacity: 5 amps 
10 amps. Wire Sizes: #14 to #18 Wire Sizes: #18 to #22 


TYPE “A” ANGLE PLUGS TYPE “C’’ SUB-MINIATURE PLUGS 

AND DOUBLE ENDED JUMPER AND EYELETS Current Capacity 

CORDS Current Capacity: 10 1 amp. Wire Sizes: #20 to #22 
amps or smaller 


pacity: 15 amps. Wire Sizes STRIPS AND TYPE “8” 
#14 to #18 FLEXIBLE TERMINAL 


TYPE “'S” PLUGS AND JACKS ] TYPES “A” AND “B” 
Nylon Insulated. Current Ca LAMINATED TERMINAL 
or sTRips 


or this! 


The automatic locking — quick disconnect 
feature, exclusive with all /nterlock Plugs, 
makes them ideal for use wherever frequent 
rearrangement of circuitry 1s necessary 
Designed to stay locked, even when sub- 
jected to tremendous vibration and tempera- 
ture changes, Interlock Plugs disconnect 
quickly and easily from their jacks or 
eyelets when intended. /nterlock has been 
specified by manufacturers of aircraft 
computers, machine control devices, printed 
circuits and other electronic equipment 


Write for complete information 


Seif LOCeine 


wih) 4, 


COonmeEectoes 
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ae 
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r 


MILLIAMPERES 
oc 


WESTON ge 


CORMAG®* 
PANEL INSTRUMENTS 


Weston’s core-magnet instrument mechanism has made 
a big difference in panel meters . . . a big difference in 
instrument reliability, mounting facility, and instrument 
costs. The core-magnet construction is extremely sim- 
ple, yet it provides measurement reliability meeting 
Weston’s exacting standards. It is self-shielding, thus 
permitting the instruments to be used interchangeably 
on magnetic or non-magnetic panels; as well as mount- 
ing close together without intereffect. The final differ- 
ence is their cost. Due to design simplification, they are 
yours for /ess than you pay for conventional panel in- 
struments. For complete specifications and prices, con- 
sult your nearest Weston representative or write Weston 
Electrical Instrument Corp., Newark 12, N. J. 
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LIGHT UP...SPUTTER OUT... 


\ touch of ‘aquadag’ between the lead-in wires silver and platinum, which not only are more ex 
to the electrode shell and the sereen grid of the pensive but so conductive that they soon burn 
patented Grid-Lite lamp manufactured by the out. “Aquadag’ can be painted on, a faster and 
Ideal Lighting Company eliminates sputter, in more economical method than the soldering of 
creases lamp life and improves luminosity by wire 
eliminating blackening of the end of the tube dag dispersion of colloidal g1 iphiite ilse 
caused by metal deposits have good electrical conductivity we low it 
\quadag ictsasa printed” resistor lowering photo-electric sensitivity and resistant to elee 
screen-grid potentials so that electrons are re tron bombardment 
pelled and the narrowed beam focused in the An Acheson Service Engineer will gladly di 
electrode shell. The electric are occurs in the cuss the many uses for ‘dag’ colloidal dispersion 
heel of the electrode shell dispersing its heat in electrical and electroni« appli ition W rite 
throughout the length of the shell. \quadag’, a for Bulletin No. 433 “Eleetronie and Electrica 
colloidal dispérsion of raphite in water replaces Applic itions Address Dept K-5 


ACHESON COLLOIDS COMPANY 


Port Huron, Michigan...also Acheson Colloids, Ltd., London, England 


ACHESON COLLOIDAL DISPERSIONS 


Offices in: 5 to ( Ago evela 


Milwaukee Pr adeiphia New York Pittebur ' eat >t puis to 
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you “build-in” Accessibility with 
GRANT INDUSTRIAL SLIDES 


§F it’s important to keep your electronic equip- engineering services including at-your-plant 
ment functioning with as brief interruptions discussions regarding the development of slides 
as possible...UF even minor testing and replace- that fit your requirements perfectly. 

ment takes undue time because of the nuisance TIT Pt] Five seconds to put chas- 
of getting at the equipment mechanically... UF =—= sis in testing position. 
certain components must be accessible for on- He. at Slides smoothly out of 
the-spot servicing in seconds... THEN you 4 rack, locks. Pivoting 


should investigate Grant Industrial Slides. mechanism brings under- 


Grant Industrial Slides provide built-in acces- h chassis parts to easiest 
sibility, without effort or costly loss of operating y working angle. Function- 
time. Unlimited varieties of standard and custom = el ing of unit need not be 
types are available and Grant offers complete interrupted! 


will be mailed on request. 


Write for Grant Industrial 
Slide technical data. Free copy \~ Go T INDUSTRIAL SLIDES 


Grant Pulley & Hardware Corporation, 31-73 Whitestone Parkway, Flushing 54, N. Y., 944 Long Beach Avenue, Los Angeles 21, Calif. 
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For the ultimate in 
variable-phase potentiometers . . . 


VARI PHASE 


New and better variable, single- 

turn precision potentiometers. In 
single and ganged units. Mounting as 
per A.I.A. (Aircraft Industries 
Associated); other mountings available. 


Clarostat Vari/Phase Potentiometers 

meet or exceed A.1.A. electrical and 
mechanical requirements. Materials 
selected for lightest weight consistent 

with rugged construction. Design assures 
highest performance. In five sizes — 7/8”, 
1-1/16, 1-5/8”, 2’ and 3” diameters. 


Technical Details On Request. 
LET US QUOTE. 


DIFFERENT AND BETTER! 

Simplified phasing! External independent phasing of 
each cup, without affecting relationship of others 
To phase, loosen nut, adjust cup, tighten nut. That's 
all. Adjustments can be mad mount 


ing. Elimination o mping g reduces overall 


diameter CLAROSTAT MFG. COee 


DOVER, NEW HAMPSHIRE 
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Data-Readout Counter 


Provides 100,000 
Distinct Circuit Arrangements 


APPLICATIONS 
Remote Indication 
Remote Printing or Logging 
Common Language Transmission 
lelemetering 
Remote or Direct Card 

or Tape Punching 


Production and Process Control 


Lo] 


Electrically actuated data readout counter with electric reset 


Form 86-1538 for 110V AC/D¢ 


Veeder-Root’s new series of Data Readout Counters combine 
FUNCTIONS 


Analog to Digital Conversion 


visual indication with electrical readout for remote indication 


' tel ( , recording, and controlling applications. Electrically or mechanically 
Serial or sraliel ircult 


Ponameianing driven and provided with manual or electric reset, these counters 


Continuous or On Demand present a positive display of accumulated totals and automatically 


Electrical Readout create specific control circuit contact closures for each number 
Continuous Visual Readout visually displayed. Each instrument, with its five figure capacity, 


Visual and Electrical Data 
o provides 100,000 distinct circuit arrangements which lend themselves 
orage 


radetern to the most exacting control and transmission requirements. The 


redetermining counters are compatible with standard data processing equipment 
| Programming and offer a wide variety of applications in the industrial control and 


data processing fields 


, Veeder-Root Inc. 


} "THE NAME THAT COUNTS" 


Conn. * Greenville, S.C. * Chicago * New York * Los Angeles 


San Francisco * Montreal * Offices anc Agents in Principal Cities 


Want more information? Use post card on last page May |, 1957 — ELECTRONICS 





OAK 
rotary solenoids” 


"Mfd. under license from G. H. LELAND, INC. 


built for you separately 
or in remote - controlled 
subassemblies 


meet the most severe 
MIL specifications 


In converting a straight pull to rotary motion, 
Oak rotary solenoids give a high-torque, posi- 
tive action, even under severe mechanical 
operating conditions. Oak rotary solenoids are 
compact, also, and help economize in wiring 
and mechanical linkage on remote-control 
devices. Three standard sizes in many varia- 
tions cover a wide range of switching and light 
mechanical tasks. Oak also can supply any 


TYPICAL OAK SUBASSEMBLY WITH component needed lo accompany rotary sole- 
ROTARY SOLENOID (M1273E BASE Ba 5 igs Pepa? 
BUILT FOR BENDIX RADIO DIV.) 


engineers know the ap- 


Wie; Be 


Oak stamps, draws, welds, and etches the aluminum plication possibilities of 
chassis builds the rotary solenoid switch : } rotary solenoids inside 
manufactures the screw machine parts makes the and out. consult them 
complicated cable harness assembles all the parts early in the design stage. 

. then runs life tests, heat and cold checks, and They can save you valu- 
humidity chamber trials f able time. Write for a 

Oak can offer you complete engineering and manu- copy af Gok’s retest 


solenoid bulletin that 


mB STA 


facturing facilities for electro-mechanical subassem 
blies, plus a knack for making complicated devices 
producible. Time and again, Oak engineers have 
suggested changes that resulted in lower costs and ‘ out sheets, 
better operation 


includes time-saving lay- 


SS ee GY 


OAK MPG. CO., Dept. G, 1260 Clybourn Ave., Chicage 10, Il! 
Phones MOhawk 4-2222 


¢ 
: 


Chicago, Crystal Loke, Chicago, ti! Elkhorn, Wis. 


SWITCHES + CHOPPERS + SPECIAL ASSEMBLIES + VIBRATORS + TUNERS 
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Industry’s 
Highest Power 
_ Transistors 


Combine stability with long life 


100 


@ 
- 
4 
0 
- 
Zz 
uw 
a 
a 
= 
VU 


Delco Radio’s 2N173 and 2N174 alloy junc- 

tion germanium PNP transistors have un- TYPICAL CHARACTERISTICS 

usual stability and reliability. These superior 

characteristics are retained by hermetic seal 2N173 2N174 2N277 
and proper internal atmosphere. * | Properties (25°C) 12 Volts | 28 Volts| 12 Volts 


Maximum current 12 12 12 amps 
In addition, normalizing processes contribute 


to the high output power, high gain and 
low distortion characteristics that were de- 
signed into them. Delco Radio High Power 
transistors, ideal for your audio as well as 
general power applications, are produced by Secuad suaiiinnt Wem ionation 

the thousands every day. Write for infor- to mounting base I. 12 | 12 C/wen 
mation and engineering data. Distortion (Class A, 10 watts) 5% | 5% 


DELCO RADIO Soxcmarnoiann 
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Maximum collector voltage 60 80 40 volts 
Saturation voltage (12 amp.) 0.7 0.7 volts 
Power gain (Class A, 10 watts) 38 38 db 
Alpho cutoff frequency 0.4 0.4 me 


Power dissipation : 55 55 watts 





Pry Bo 


CERAMIC DISC 
CAPACITORS 


TAA 


COATED 


A BETTER DISC CAPACITOR BECAUSE IT'S 
PROTECTED FOR LIFE with Good-All's 
tough, durable Epoxy coating. 
DURABLE AND ATTRACTIVE 


This tough 


HIGH VOLTAGE 
BREAKDOWN STRENGTH 


Epoxy 


durable coating 
is a glossy No 


‘a Wax is needed to add 


further protection 


bonds securely to red color 
the ceramic edge and blocks 
leakage or actual 


breakdown 


MOISTURE RESISTANT COMPETITIVE COST 


Epoxy 


Good-All 


are 


Complete encapsulation in coated 


Epoxy keeps moisture out discs available at no 


Lead entries are tightly premium cost over types 


sealed with conventional coating 


Condensed Table of Widely-Used Stock Types 


DISC TYPES 


TRANSISTOR 


TYPE “H” 
BY-PASS 


TYPE “B” 


STABLE 


TYPES “E” & “ EE” 


TEMPERATURE 
COMPENSATING 


TYPE “A” 


Write for a complete brochure 


CAPACITY 
RANGE 


00047-.001 MFO 
0015 005 

006 01 

015 02 

022 05 


00047-.001 MFD 
0015-.002 

0022 -.0047 
005 02 

022 


100- 330 MFO 

331-1000 
1001-1500 
1501-2000 
2001-3300 
3301-5000 


MAXIMUM 
DIAMETER 


STANDARD 
TOLERANCES 


Te 


in the 


Type 
Type 


APPLICATION 
NOTES 


FOR MAXIMUM 

SPACE SAVING 

RATINGS UP TO 
200 VOC 


MEET ALL 
REQUIREMENTS 
OF RETMA 
CLASS 2, 252 


mperature Stability * 
Range From 

25°C to 85°C is 
E 5% to -15 


EE 0% to 10 


*Compared to 25°C reading 


MAXIMUM DIAMETER FOR CAPACITY SHOWN 


Temperature 
Coefticient 

MPO 

N150 
"220 
N330 
u470 
N750 

"1400 


2-15 
3-15 
3-15 
3-20 
5-25 


5-50 


5/16 


2-12 MMF 13-22 MMF 28-60 MMF 


16-30 
~ 16-30 
16-30 
21-40 
26-50 


51-100 


1/2” 5/8 


31-60 61-75 
31-75 75-100 
31-75 76-100 
41-80 80-120 
51-150 151-200 
101-200 200-250 


your specifications will be supplied upon request 


GOOD- ALL ELECTRIC MFG. Co. °°o*'\4% 


nee. 


A leading manufacturer of tubular and ceramic disc capacitors 
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61-75 MMF 


3/4 


76-110 MMF 
16 110 
101-140 
101-140 
121-170 
201-290 
251-470 


Samples for tests against 


= 
(a 
gC 
a 
a 
i 
e 
g 
e 
Ee 
GG 


\ 


OD-ALL 





FENWAL'S THERMOSTATS 
NOW CIGARETTE SIZE 


Some Units Smaller Still 


Take Little More Room Than Sugar Lump 


ASHLAND, MASS 


to control temperatures in tight spots, 


If you want 


you' should see Fenwal. Fenwal has 
way down. 


Midget 


where a 


cut the size of thermostats 

You 
PHERMOSWITCH 
cigarette will fit 


can fit one of thei 


units any 
And, if 
ing with even less space, one of their 
THERMOSWITCH units 1s 
The Minia 


tures are little bigger than a lump of 


you're work 


Miniature 
what you're looking for 
sugar, and some are even smaller. 
The Midgets and 


the same unique principle used in 


Miniatures use 


Fenwal’s bigger THERMOSWITCH con 
trols. They use it with the same high 
degree of success. 

The principle of all Differential Ex- 
pansion THERMOSWITCH units, large 
or small, is this: a single metal shell 
expands or contracts with tempera 
ture changes, making or breaking 
totally enclosed electrical contacts. 

The smallness of the Midget and 
Miniature units does not deprive 
them of any of the performance char 
acteristics that 
rHERMOSWITCH 
have THERMOSWITCH 
THERMOSWITCH accuracy, 
able THERMOSWITCH prices 

Temperature range of the Midget 
50°F to 500°F. Range of the 


20°F 


have made larger 


units famous. They 
ruggedness, 


and reason 


series 

still smaller Miniature series: 

to 275°F. 
Midgets 


stainless steel, come in a variety of 


and Miniatures, all in 
mountings. Hermetic sealing is also 
available, 

These Fenwal THERMOSWITCH units 
are precision-engineered to give op 
timum temperature with 
minimum-sized devices. They remain 


control 


62 


THERMOSTATS FOR TIGHT SPOTS 
Miniature THERMOSWITCH unit two go 
stall an accurate, reliable thermostat 
these 


) 


particular model "x 4” fe 


accurate under the most severe op 
erating conditions 

You should have details on this ad 
vance in temperature control at your 
fingertips. Write for information to 
Fenwal Incorporated, 205 Pleasant 
Street, Ashland, Massachusetts. 


re information? Use post card on last page 


A Fenw: 


vnere 


unit and a Fenwal 
tion, “How ean you in 
Actual sizes of 
for the Miniature 


il Midget THERMOSWITCH * 


xd answers to the jue 


there almost no room? 


wr the Midget; 1” x 


CONTROLS TEMPERATURE 
... PRECISELY 
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MICROWAVE PROGRESS 


Signal Sources and Receivers 


What a tankful of gasoline is to the 
automobile, the klystron tube is to 
the microwave system —a reliable 
and efficient power source. 


Internal and external cavity type kly- 
strons are used in PRD microwave 
oscillators. Both types belong to the 
reflex kilystron group which is usually 
preferred because it provides easy 
tuning over a relatively wide fre- 
quency range and easy frequency or 
amplitude modulation. 


The coaxial cavity is most often used 
for broadband oscillators since its 
principal mode is the TEM. This per- 
mits greater frequency coverage than 
either the TE or TM modes of rec- 


ee ae eee PRD Klystron Power Supply for low 


PRD’s line of signal sources is con- 


veniently operated through the use and medium voltage klystron tubes 


of PRD Klystron Power Supplies. 
sperteteneioes, Wiaemmane wens. en Three Protective Devices Prevent Klystron Burn-out! 


and reflector voltages provide ex- 

tremely stable klystron output signals. Another first from PRD. A compact, easily transportable klys- 
A spectrum analyzer is a special type tron power supply that provides: a protective diode to safeguard 
of self-contained receiver. It presents the reflector against turning more positive than the cathode; a 
an instantaneous display of the power fuse in the klystron cathode return to protect the beam supply; 


spectrum of the input r-f pulse on an 4 4 . 
oscilloscope screen. Basically, it is a and a “Beam Off” position to allow for warming up of the klystron 


superheterodyne receiver with a fre- filament. 

quency modulated local oscillator. A special feature of Type 809 Klystron Power Supply eliminates 
While the analyzer delivers an accu- readjustments when changing from cw to square wave modulation. 
rate envelope of the pulse frequency The top of the square wave is automatically clamped to the pre- 


spectrum, it does not necessarily viously chosen reflector voltage. 
display each frequency component, 
since the frequency separation be- 
tween adjacent spectral lines on the saw tooth modulation plus provision for external modulation, 
screen is a function of the local oscil- Type 809 Klystron Power Supply is equally at home in the labo- 
lator sweep rate, fs, as well as the ratory or on the production line. 

PRF, fx. Actually, the number of lines 

produced on the screen is fx/fs. By SPECIFICATIONS 

varying fs, the operator can control Type Voltage (volts) (mitiampores) gpesthostions 
the spectrum detail presented : Continuously variable 


With good stability and regulation, and with square wave and 


Ripple 
0 toe <5mv RMS 


Data such as that contained in the Output R ~ Continuously variable Ripple 
foregoing paragraphs are available in oflector Oto -900 90 he mex <10mv RMS 
our PRD Reports. Published periodi 
P , Filament 63 2 amperes =£3% center 
cally, these reports give practical tapped 
information on virtually every aspect Frequency Nominal Rise Oecay 
is Type Range Voltage Time 
of microwave research and engineer (eps) welts) (mteresesende) 
ing. Mathematical derivations, — : ; Clam ing circuit 
maintains top 
graphs, and charts are always in- Modulation | Square Wave | 400 to 2000 0 to 90 <10 8610 square wave 
’ lien within 2 ¥ of cw 
cluded. If you d like to receive these reflector voltage 
reports (there's no charge of course), “ Saw Tooth 60 (fixed) 0 to 125 
we'll be happy to add your name to Price —- $350 {.0.b. Brooklyn, N.Y 


our mailing list. Please address your 


request to: Reports Dept. R-3. For additional details on PRD 809 Klystron Power Supply, contact 
f your local PRD Engineering Representative or write to Technical 
a» Information Group, Dept. TIG-3. 


Polytechnic Research and Development Co., Inc. 


202 Tillary Street + Brooklyn 1, N.Y. + Tel: UL 2-6800 
Cable Address: MICROWAVE, NEW YORK 
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SINGLE-CHANNEL, PULSE HEIGHT ANALYZER, 
a product of Radiation Instrument Develop 
ment Laboratory, is the only complete unit of 
ite kind available. Below, ite housing is re 
moved to show chassis-mounted Sola Type 
CVE Regulated Power Supply Transformer 
that provides ~3%, stabilization of low voltage 
and filament supply 


tog 


| 


: 


Sola regulated power supply transformers 
stabilize low voltage and filament supply 
for analysis of radioactive isotopes 


Radiation Instrument Development Laboratory 
enjoys a world-wide reputation for product performance 
and reliability. The Sola Regulated Power Supply 
‘Transformer (Type CVE) ~— as a chassis-mounted com 
ponent in many of RIDL’s radiation instruments—is an 
important contributor to this exceptional reputation. 


The Sola voltage stabilizer is the ideal power supply 
transformer for many types of electronic equipment. It 
provides a single, compact source of plate and filament 
supply voltages regulated +3°,, even though line volt 


age varies from 100-130 volts, It replaces conventional, 


non-regulating power transformers and voltage regu 


SOLA Smncrcnncec 


CONSTANT VOLTAGE TRANSFORMERS © FLUORESCENT LIGHTING 


lating circuit or components. Use of the CVE contrib 
utes not only to stable performance and extended tube 
life, but also to compactness and economy 


Sola Type CVE transformers are available in 
standard models (+3°%, regulation 
signs with regulation of one winding as close as +1°, 
They have no moving parts or tubes, and regulation is 
completely automatic, instantaneous, and continuous 


, or in special de 


Your area representative is listed below. He’ll be 
happy to give you specific information on Sola Regu 
lated Power Supply Transformers as a component in 
your electronic equipment 


w 


BALLASTS © MERCURY VAPOR LIGHTING TRANSFORMERS 


Write for Bulletin 7E-CV-170E 
SOLA ELECTRIC CO. 
4633 W. 16th Street 
Chicago 50, Illinois 


SOLA ELECTRIC CO., 4633 West 16th Street, Chicage 50, Illinois, Bishop 2-1414 © NEW YORK 35; 103 E. 125th St., TRofalgar 6-6464 
PHILADELPHIA: Commercial Trust Bldg., Rittenhouse 6.4988 © BOSTON; 272 Centre Street, Newton 58, Mass., Blgelow 4-3354 @ CLEVELAND 15: 
1836 Euclid Ave., PRospect 1.6400 © KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23; 3138 E. Olympic Bivd., ANgelus 
9.9431 @ SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO; 102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 
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ALLEN-BRADLEY 


2 HELE 
capacitors 


The new “no run-down" 
coated capacitors will 


soon be made avail- : . : 
pia Oia lh ial elas: Now you can dip solder these Allen-Bradley capacitors on printed 


boards . . . and be assured of proper solder flow. A new coating 
material, applied by a new process, prevents all “run-down.” Lead 
wires are clean without scraping. 
Allen-Bradley quality ceramic capacitors are available in a wide 
ALLE & = a RADLEY variety of types to meet different requirements, General purpose 
‘ capacitors are furnished in nominal capacitance values from 10 to 


RADIO, ELECTRONIC, AND 20,000 mmf, with various temperature characteristics and toler 
TELEVISION COMPONENTS ances. There are also dual type, temperature compensating, inter 


mediate voltage, and other special capacitors in this quality line 
‘The consistent reliability of these Allen-Bradley capacitors is con- 
firmed by approvals from the leading electronic, electrical and 


Allen-Bradley Co. telephone laboratories 


222 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


Call your nearest Allen-Bradley office 


for complete specifications, today 


Se 


| 
ALSO...BARE DISC TYPE | NEW STRIP MOUNTING © 


ae ; PROTECTS LEADS 


‘J capacitor for use in With this new strip mounting, Allen-Bradley 
4 


printed circuits. It is ceramic capacitor leads are kept straight 


mounted directly in the and uniformly spaced. Strip also provides 
board and dip sol guide for cutting to desired lengths. Strip 


: dered. Investigate this mounted capacitors are supplied with 
SS new convenient and low standard |'/” tinned leads. 


cost quality ceramic 


capacitor, today 


FOR 


CONTINUOUS 
OPERATION 


Oo Allen-Bradley ceramic encased capacitors are especially designed for contin- 
Yi * uous operation in ambient temperatures up to 150°C at full voltage (500 volts 


d-c)...a8 compared with the 85°C limitation on conventional capacitors. 
And their temperature coeflicient is low... variation from the given value 

A M B | if | T at 25°C is less than +30% and —20% over the temperature range from —55°C. 
to + 150°C, 

The physical uniformity of Allen-Bradley ceramic encased capacitors 
also, the absence of wax— makes them ideal for use in automatic assembly 
machines. And because there is no resin on the leads, it is possible to solder 
closer to the dielectric dise— reducing the series inductance. 

Allen-Bradley encased capacitors can be supplied with long or short leads 


7 for manual or automatic assembly operations—in RE’TMA and MIL values 
from 2.2 to 3300 mmf. Write for data on these superior high-temperature 
A i re os R iR A B y capacitors, today. 
: MEETS THE REQUIREMENTS OF 
SS 


ensued MIL-C-19683 (Ships) 
4 March, 1957 
RADIO, ELECTRONIC, AND 


Allen-Bradley Co. 
TELEVISION COMPONENTS 


222 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


FEED-THRU AND STAND-OFF CAPACITORS 


Allen-Bradley feed-thru and stand-off capacitors provide C 
outstanding filtering service in the VHF and UHF ranges a C 
These Allen-Bradley discoidal capacitors exhibit no paral } ¢ 
lel resonance effects at frequencies of 1000 mcs or less— \ aq 


a problem normally encountered with tubular types. Both ry 5 4 


types are furnished with solder tabs or screw-thread i 
‘y 


\ 


mounting. Stand-off type can also be had with self-tap- 
ping threads. Available in standard nominal values from 
4.7 to 1000 mmf. It will pay you to investigate these 


rugged minature components 





new and unique! 


SPRAGUE TRANSIMULATOR 


ANSISTOR © 
FOR movet 


“cez~ 


A 


\@ 


g 


ae 


iRCUIT DESIGNING 
iFf.t 


Eliminate 


Breadboard Layout! 


Speed Design of Transistor Circuits 
With the SPRAGUE TRANSIMULATOR 


Bring transistor Circuits to life in a matter of minutes 
with the Sprague LF-1 Transimulator. This new 
instrument lets you simulate any amplifier stage, a-c or 
direct-coupled, short of high power audio output; also 
multivibrator, switching, phasing, push-pull, Class A 
and B, and many others using cross-coupled Transimu- 
lators ... whether the circuit is common or grounded 
emitter, base, or collector... whether the transistors 
are PNP, NPN, or Surface Barrier. You can simulate 
circuits stage-by-stage for cascade operation ... or use 
a separate Transimulator for each stage to get simul- 
taneous multi-stage operation. 


Bring Circuit Diagrams To Life In Minutes 

Everything you need for RC amplifier circuits is built 
right into the LF-1, including coupling capacitors... 
bias and load resistors ... battery voltage supplies 
Base Collector— Voltage Divider stabilization circuits 
... 5-way binding posts for transformer coupling and 
metering. 

W hether you're designing audio circuits or switching 
circuits, you'll get atrue picture of operating parameters 
minutes after you've drawn the circuit diagram... 
without wasting valuable time with breadboard and 
soldering gun. 


Pays For Itself In A Matter Of Weeks 


An ideal laboratory instrument, Transimulators are 
inexpensive enough to justify several on every bench. 
You can even use the LF-1 to test transistors in the 
circuit...the only real proof of design parameters. 
And a complete step-by-step instruction manual makes 
operation fast, simple, and easy. 
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FEATURES OF THE LF-1 TRANSIMULATOR 


TRANSISTORS —PNP and NPN Junction, and Surface Barrier 
CIRCUITS —Common or Grounded Emitter, Base, Collector 
RANGE — Audio, up to 100 ke 

TRANSISTOR POWER — Through medium power audio output 
BATTERY SUPPLY —Separate bias and load. 1.5, 3, 4.5, 
6 volts d-c. Polarity Reversing Switch 

COUPLING —2 uf and 20 uf Direct, and Ext. C. posts, 

on both Input and Output 

BIAS RESISTANCE—Up te 555,000 ohms continuously 
variable 

LOAD RESISTANCE — Up to 277,500 ohms continuously 
variable 

EMITTER RESISTANCE—Up to 2,500 ohms variable. Series 
resistor and bypass capacitor can be added 

BASE COLLECTOR STABILITY —Up to 250,000 ohms 
variable. Series resistor and bypass capacitor can be added 
VOLTAGE DIVIDER STABILITY —Up to 50,000 ohms variable 
5-WAY BINDING POSTS —For meters, transformer coupling, 
external supply voltage, 
degeneration, bypass, $ 50 
coupling, signal inputand | 

output, almost any con- on y NET 
nection required. 


SPRAGUE PRODUCTS COMPANY, NORTH ADAMS, MASSACHUSETTS 
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AH AAA eet NEW HAMPSHIRE BALL BEARINGS, INC. 


ON MICRO-BEARINGS PETERBOROUGH 1, NEW HAMPSHIRE 


Miniature Instrument Ball Bearings 


Subject: MEASUREMENT OF RADIAL RUNOUT 


ECCENTRICITY A 


OUTER RACEWAY 


INNER RACEWAY 


FIG. 1 - Measuring eccentricity of bore with respect to inner raceway. 


00 a a errs INNER RING FREE TO MOVE 
i¢ methods of measuring “radial run 
eat” and “entiol mie to onlin to IN A VERTICAL DIRECTION 


define “radial runout” properly, a dis 


ussion of “eccentricity” and “out of 


round | nece ary 

The amount of out-of-round, or lack 
of roundness of a given part (inner or 
outer ring or ball) is the difference be 
tween the maximum and the minimum 
diameter of the part in question 

Kececentricity refers to the distance 
between the centers of two circles 
Concentricity refers to the exact coin 
cidence of the centers of two or more 
cirele In high grade instrument bear 
ings there is a very small tolerance on 
the permissible eccentricity between 
the bore and the inner ring raceway, 
and likewise between the outside di 
ameter and the outer ring raceway 

Inner raceway out-of-round is mea 


ured by foreing the ring between the 
of FIG. 2 Inner raceway is out-of- 


rounded edges of two dises, one , : 
round, although concentric with bore. 


which is fixed and the other of which 
is mounted on the indicating mecha ference between the maximum and 
nism. The difference between the maxi minimum readings indicates the degree 
mum and minimum readings reveals of out-of-round. 

the amount of out-of-round, Out-of The true amount of eccentricity be 
round of the outer ring raceway is tween the bore and the inner ring 
measured by placing the ring over raceway can be measured, providing 
two rounded points which engage the these circles are not out-of-round, by 
raceway. One point is fixed and the mounting the assembled bearing on a 
other actuates an indicating mecha slightly tapered arbor, applying a cali 
nism. As the ring is rotated, the dif brated indicator on the center of the 


FIG. 3 Radial Runout is the result of eccentricity in the bearing parts. Principal 
factors producing it are eccentricity between bore and raceway of inner ring 
(left) and between raceway and outer diameter of outer ring (right), Out-of- 
round balls offer negligible effect, since effect tends to cancel out as balls roll. 
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stationary outer ring, and then slowly 


rotating the arbor. The eccentricity 1s 
the difference between the minimum 
and maximum gage reading as the 
arbor is rotated through one revolu 
tion. Similarly, the eccentricity of the 
outer ring is measured by the differ 
ence in the dial readings with the arbo 
and inner ring held stationary while 
the outer ring is rotated one revolu 
tion. Fig. 1 shows the set-up with an 
inner raceway which is eccentric with 
respect to the bore. 

In the case above it has been stipu 
lated that the bore and inner raceway 
must not be out-of-round, for only un 
der these conditions is the true eccen 
tricity measured 

If the raceway is out-of-round, while 
being either eccentric or coneentric 
with respect to the bore, the out-of 
round will be transmitted to the indi 
cator, thereby influencing the reading. 
A condition in which the inner raceway 
is out-of-round although concentric is 
shown in Fig. 2. 

In view of the fact that the majority 
of bearing rings will unavoidably be 
somewhat out-of-round and eccentric, 
however slightly, it is obvious that the 
measurement described above indicates 
neither true eccentricity nor true out 
of-round but a summation of the two 
quantities. Hence the measurement is 
more correctly termed radial runout. 


DESIGNERS HANDBOOK OFFERED 
FREE TO ENGINEERS 


If you work with miniature bearings, 
you'll find this new, 70 page author 
itative publication a great help in 
solving problems in de 
signing instruments or 
small electro-mechani- 
cal assemblies 

It will be sent free 
to engineers, draftsmen 
and purchasing agents. 


Write to: New Hamp- 
shire Ball Bearings, Ine., 
Peterborough 1, N.H. 
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powder... 


When you make Sylvania your headquarters for 
tungsten and molybdenum, you gain in several very 
important ways: Sylvania can supply metals to 
your exact specification because every step of the 
process is performed in Sylvania’s own plants 

By maintaining complete control over every 
manufacturing step, the process can be altered at 
any point along the way to secure the characteristics 
you require. In addition, Sylvania can assure you 
the uniformity of specification required for modern 
automated equipment. For example, the continued 
improvement in tensile strength, elongation, and 
length of molybdenum wire has permitted more 
efficient operation of automatic grid winding equip- 
ment. To obtain these improvements, modifica- 
tions have been not only to actual wire drawing 


TUNGSTEN MOLYBDENUM 


CHEMICALS 


pellets... 


operations but, also, to practically every step as 
far back as the production of metal powder. 

As another example, a special tungsten rod had 
to be developed that could be cut and punched into 
ventilated contact disks without shattering. Here, 
each manufacturing step affected the end proper- 
ties of the rod and even modifications through each 
chemical processing step had to be made to produce 
exactly the type of rod required. Obviously, com- 
plete integration was necessary. 

Your Sylvania sales engineer will be glad to dis- 
cuss your tungsten and molybdenum require- 
ments. For technical data and specifications write to 


SYLVANIA ELecrric Propucts INc 
‘Tungsten and Chemical Division, Towanda, Penna 


PHOSPHORS SEMICONDUCTORS 


¥ SYLVANIA 


Want more information? Use post card on last page 
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COMM UNICATION ACCESSORIES co. 


World's Largest Manufacturer of Toroidal Filters and Cc 


Lee's eicinid Missouri 


c-118 
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_ “Here’s how General Electric 
helped us lick all our 
d-c problems—but good” 


r st 
ELS The mo 
error on of Silicon 


Small, light- 
ambients UP 


AX 
adaptable 
Rectifier. 


weight, taking 


STACK MODELS. A. 


mbled from Axial 
ted in fins, Stacks 
1 £roups to sy ; 
4NY power output. Each Steck 
mounted with Just two g¢ mninchgy ; 


Lead cells moun 


Work singly or ir 
almost 


all 
their use 1 is 


a ates 
facilita tallations 


kind , of in 


“G-E SILICON Low Current RECTIFIERS cover the field from ‘4 amp up to 18 amps!... 
really stay on the job...and the price doesn’t hurt” 


Every engineer who works with d-c power 
supplies for assemblies or components of 
moderate current demand finds a valuable 
source in the General Electric rectifier line. 
G-E Silicon Rectifiers—whether the Axial 
Lead or the Stud Mounting models in single 
cells, or in Stack assemblies with their re- 
markable range of current and voltage rat- 
ings — are part of our extensive range of 


Want more information? 


Use post card on last page 


rectifier or other semiconductor devices. 
The table on output and performance fig- 
ures only suggests the range of specifications 
available. For further data, or exact infor- 
mation on rectifiers for your specific needs, 
call your General Electric Semiconductor 
representative. Or write General Electric 
Company, Semiconductor Products, Section 
$2557, Electronics Park, Syracuse, N. Y. 
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STUD RECTIFIERS. Fit them in where- 
ever you need maximum current 
and temperature in minimum space 


with rigid chassis mounting. 


REPRESENTATIVE 
G-E SILICON RECTIFIER RATINGS 


Piv STUD* LEAD** STACKS*** 


50 1N536 4JAAIIF Series 
100 INIT15 1N537 AJAAINA Series 
200 INI116 1N538 4JA411B Series 
300 IN1117 1N539 AJAALIC Series 
400 IN1118 1N540 4JAA1ID Series 


NEW ... Following is now in production 
500 IN1095 


*Maximum Current— 600 ma @ 150°C Case Temperature 
1500 ma @ 85 C Case Temperature 





**Maximum Current— 250 ma © 150°C Ambient Temperature 
750 ma @ 50 C Ambient Temperature 


***Maximum Current— '/2 amp per fin @ 150°C Ambient Temp 
amp par fn @ 130°C Ambient Tp ix MOUNTED. See the 
-E Axia] Le 

48Y to mount 

Current silico 


versa- 
ad models. 
4nywhere you 


n rectifiers. 
tFor higher currents, G-E High Current Rectifiers 
may be used, or Stacks may be used in parallel. 


Progress /s Our Most /mportant Product 1<>’ 


GENERAL @@ ELECTRIC 
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W50 
W50M WS5OHM |64 


More Watts per Dollar 
with the NEW High-Power 


type W50 


New Designs Ratings up 25% 


DURATRAK Brush Track 
for First Time in High-Power Models 


Lower Losses Smaller 


Lighter 


5 KVA to 26 KVA Ratings Lowered Costs 


UL Approved . Optional Ball Bearings and Motor Drives 


The newly designed Types W50 and WSOH VARIAC Series re- 
places the popular Types SOA and 50B with many electrical and me- 
chanical improvements. 


Current ratings for the new 115-volt and 230-volt models are 
50 and 25 amperes, against 40 and 20 for the older types. A built-in 
protector prevents damage from sustained overloads exceeding 160% 
of rating. This extra safety feature is available when the normal load 
fusing or breaker is inoperative. 


Ihe basic design of the new Type WS50 Variacs is along the 
lines of the other new “‘W” models in the smaller sizes. Mounting 
holes and layouts are the same as the old Type 50 for ready inter- 
changeability. 


Essential Dimensions TYPE W650 VARIACS 
50 Amperes 115-Voit Modeis 


Le 


ane S 


Nicest 
aes 


\ 4 
W50H 
Variac 230-Volt Input, 
7.5 KVA, 32.5 Amp. Max. Current 


Type W50 similar except for number 
of terminals and dial. 115-Volt Input, 
5.75 KVA, 50 Amp. Max. Current. 


Type 50H VARIACS are equipped with 
7 combination screw-solder terminals. 
Can be used on either 230- or 115-volt 
lines. Type W50's have 5 terminals. 
Note engraved wiring diagram on 
terminal board, showing voltage be 
tween terminals. 


Specifications 
32.5 Amperes 230-Voit Models 
Wii 


wS0M 


Uncased Cased 


Input Veltage 

Leed Rating (kve) 
Output Voltage 

Rated Current (amp) 
Maximum Current (amp) 
No Load Loss at 60 c. (w) 


Dial Calibrations 


Angle of Rotation (dep) 
Winding 
D.C Resistance of Winding (+1) 


Dring Torque (oz..19 ) 


No. Turns or 


Replacement Brushes 


W SHOLES AO" APART Net Weight (ibs ) 
Code Word ; 
price 


Ball Bearing Surcharge 


AA B< 


W5OH jodie 


DEGHJKLMNPRSTUWX 
hoa] — | 8] Waliilait7 tt Tat sf tai 
ile Ws O4)15.8) AL 7a [tb 4a] i} jaja ail A “All 290 Volt mor 
Dial plates ave 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 920 S. Michigan Ave. CHICAGO 5 


8055 13th St. Silver Sprang, Md WASHINGTON, D. C 1150 York Road, Abington, Pa. PHILADELPHIA 


1000 N. Seward St LOS ANGELES 38 1182 Los Altos Ave, Los Altos, Calif. SAN FRANCISCO 


ms 


5.75 


J 


1) .400 
$5.00 
per set 
60 
NITER 
$145 
$15 


WE SELL DIRECT 
rices ore net, FOB Cambridge 
or West Concord, Moss 





ry i | ; ,) 
MTL be 











Banked winding is of #7 or #ll AWG wire! 








Duratrak brush track (for the first time in these SON , 
: : J , ee ¢ > . Wall-mounted Type W50M. Four 1%" conduit 
high-power VARIACS) is on face of toroidal winding Six brushes in multiple, pigtail-equipped brush knockouts provided for convemence in wiring 
holders, readily removed for servicing or replace Four bolts through corners of base and case 

ment — copper radiator nose and brush holder con oe h wer to wall “pe vel 2 arenes top 

. nold cover firmly in place captive radiator 

ducts current and heat to painted radiator, for permits shaft to be extended either way for 










panel or wall mounting without upsetting 
radiator and brush settings. Note accessibility 
of terminal board for easy wiring 


maximum heat dissipation. 






da Bee | 









Type WS50M 
Completely enclosed 
Type W50 
115-Volt Input 


WS50HM similar; 


Type W50G2 for 230-Volt Input 
two-gang Type W50; 
115-Volt Input, 11.5 KVA 
100 Amp. Max. Current (with parallel windings) 
Note 2-piece base stamped from plate stock 

in all W-type VARIACS stronger than cast 

or die-cast construction 


WS50OHG?2 similar; 230-Volt Input 
15 KVA, 65 Amp. Maximum Current 

























Type W50G2M 


Completely enclosed ?-gang Type W50 
for 115-Volt Input 


WS50HG2M similar, 
for 230-Volt Input 






















Type W50G3M 


Completely enclosed 3-gang Type W50 
for 115-Volt Input 


WS50HGIM similar, 
230-Volt input 








Type W50G3 

3-gang Type W50 

115-Volt Input, 17.25 KVA 

150 Amp, Max. Current (with parallel windings) 


WS50HG3 similar; 230-Volt Input, 225 KVA 
97.5 Amp. Max. Current 






TYPE W50 


Typical Ganged Variac” Assemblies 










Single Phase 


























Me 
Covteqem Wag 
Type Price Description Code Word hie 
w5002m $310  ? gang — windings » parallel — requires 0 Pl Choke $14 = = = GATAL BOND 1154 
wsoo? 200 See above GATALGANOU 103 
wsooum 440 sions NGS 1s FRETS — OGNES SPY DERE TOYS COEDS GATALBONTY 173% “ 
wsoo3 385 see abave GATALGANTY 154 Motor Drives are available 4 
wsonGim 310 2 gang — windings in parallel — requires W Pl Choke $14 NIT AL RONDU Tait for all Type W50 Variacs. ALL motor-driven 
wsonG? 260 ee above MiTAC GAMO 109 units include motor capacitor, adjustable 
wSOnGam 440 $10 ox . CREED = Sree equnes 0-P | ond 0 F7 Chokes mit Ac @onty 182% position microswitches to limit the arc of 
wsonas vas yee above WiTALGANTY ie? traverse to any desired position, and ball 
ee sat om tpac rato rece eat — bearings 

Three Phase  —s_ Se eee ee = . ADDITIONAL prices for equipping any 
eee ate yn ee oe Se 12th Type W50 VARIAC with motor drive (includ 
wsono? 160 Ypen della cucust ITAL GANO 10% ing the necessary ball bearings) are 
wsoGim 440 Wye corcunt GATAL@ONTY 173% » 
wsoo) aes Wye cucud GATALGANTY 158 All single units — $] 40.00 
WwsOno am “0 te ds a ee All two gang units — $130.00 
WSONG) oes eae miracGanty 167 All three gang units — $135.00 
: b gong wate — 938.00 For motor drives, a set-up charge of $12.00 





is prorated for quantity from 1 to 4. No set 
up charge is made for quantities of 5 or more 






Traverse times available, in seconds, are 











Pr A ws “rm ou i! ; 16, 32, 64 or 128 for single units: 32, 64 or 
4 7 aa i ' ; +} i! pa — — 128 seconds for 2 and 3 gang units 
¥ 1 oY oe | r “ For type number terminology when order 
ol i H 2 4 3 , ing see page 5 of the current VARIAC 
| jl J B47 jes oe BULLETIN “O”. It is not necessary to add 
* ah gh ‘ go! | | 4 BB” to the type number as all motor-driven 
3 of i‘ 


VARIACS are equipped with ball bearings. 






wr *> = woes 1 $05 wom wee | ia 
—s wens were j “a ne wee i#s 






In Northrop’s Snark missile and F-89 
interceptor, high impedance circuits are 
coated with Silastic RTV for protection 
against moisture and vibration at low 
temperatures. Easily applied, this silicone 
rubber compound vulcanizes at room 
temperature 


SLASH 1 RIV seals, cushions delicate circuits 


Sensitive electronic components can be both cushioned 
and sealed against moisture by encapsulating with Silastic 
RTV*, Dow Corning’s silicone rubber that vulcanizes at 
room temperature. A single coating provides protection, 
Get latest data on Silastic and in addition improves electrical properties of the unit, 
especially surface resistivity. Silastic RTV cures in 24 
Mail coupon today hours, and remains resilient from —100 F to 350 F. Write 
, for complete data. 


Typical Properties of Silastic for Encapsulating and Potting 


¢ Temperature range, ‘I 100 to 3501 


® Dielectric strength, volts/ mil 300 to 500 
SANE ‘ * Surface resistivity at 50% relative 
aiekdaaes humidity, ohms 2.8 x 10 
_— = Dielectric constant, LO eycles per second 2.95 to 3.05 
Aponess Dissipation factor, LO’ cycles per second 0.01 
Moisture absorption after 7 days 
at roam temperature, % +3to0 +5 


If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones WT: 


Ncniiaey COW CORNING CORPORATION © MIDLAND, MICHIGAN 
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Eimac X676 Modulating Anode Klystron 


Shaped RF Pulse, 3O KW Peak Power Output 
for 955-1220 mc Air Navigation Systems 


Designed for air navigation systems, the Eimac X676 three cavity, air cooled 
klystron will deliver 30 KW peak power output in the 955 to 1220 mc range. Wit! 
a power gain of 35 db, this tube has an efficiency of 40 per cent 
A typical air navigation systems requirement is a shaped RF pulse output to 
eliminate spectrum interference in adjacent channels. The Eimac X676 conserva 
tively meets the 60db requirement of the CAA’s air navigational system withou 
using critically tuned, expensive filters in the RF output transmission 
modulating anode permits pulsing the beam current while keeping the ac 
voltage constant. Also, the modulator circuit for this application 
The RF cavities are external to the vacuum system and detach 
klystron. The user may purchase spare tubes without buying 
and focusing assemblies 
For the design engineer, the features of the X676 sin plify circuitry 
the equipment operators the X676 provides reliable, long-lived performance at 
moderate cost 
For further information about the Eimac X676 Modulating Anode 
Klystron, consult our Application Engineering Department. Also 
available are two highly informative booklets; “The Care and 
Feeding of Klystrons” and “Klystron Facts Case Four 


EITEL-McCCULLOUGH, INC. 


> A WN Se FU NN GO ( > ®R Ht A 


Ecmac Finest in high power amplifier klystrons 


Typical Pulse Operation X676 


DC Beam Voltage 24 KV Power Output 32 KW Power Gain 
DC Beam Current 3.3 Amps Driving Power 10 watts Average Power 
Power Input 80 KW Efficiency 40 





New, compact, convenient! 


All new -hp- 560A 
DIGITAL RECORDER 


Figure 1. Frequency stability vs. line voltage; 
150 MC oscillator 


SPECIFICATIONS 


Accuracy: Identical to that of basic counter used 
Printing Rate: Controlled by counter, 5 lines/sec. max 
Digit Capacity: 11 digits per line (also 6 digits per line ) 


Driving Source: Parallel entry staircase voltages derived from 


standard digital frequency counters such as Hewlett- 


Packard types. Staircase descends from +135 v to 
+55 v as the count progresses from 0 to 9. Internal 
impedance of staircase source should be approxi 
mately 700,000 ohms 


Paper Required: Standard 3” roll or folded paper 

Line Spacing: Single or double, adjustable 

Analog Signal: Any three consecutive digits may be selected 
by selector switch. Output is function of selected 
digits. For example, if consecutive digits were 3, 8, 


and 6, output voltage would be 38.6 millivolts or 
0.386 ma, 


Continuous 


Prints 11-digit information 
at 5 lines per second 


Controlled by electronic or 
mechanical devices 


Direct print-out from 
all -hp- counters 


Analog output for strip-chart 
recorder 


Expanded scale; full scale can 
represent 1/10’ 


Accuracy identical to that of 
counter used 


Print Command Signal: | usec or greater, positive or nega 
tive pulse, 15 volts p-p or greater 
Output Available: | milliamp for galvanometer strip-chart 
recorders. 100 millivolts for potentiometer strip-chart 
recorders 
Power: 105/125 volts, 60 cycles, 250 watts 
Dimensions: Cabinet Mount: 201” wide, 122” high, 1812” 
deep. (Rack Mount available.) 
Weight: Net 60 lbs. Shipping 100 Ibs 
Accessories Available: 1()52-24, 3” folded paper, 48/carton 
Price: 
hp- 5GOA, Cabinet Mount, 1 1-digit operation, $1,390.00 
hp- SGOAR, Rack Mount, | | -digit operation, $1,375.00 
-hp- 560A, Cabinet Mount, 6-digit operation, $1,265.00 
-bp- 560A, Rack Mount, 6-digit operation, $1,250.00 


Data subject to change without notice. Prices f.0.b. factory 


U7) World leader in electronic 
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digital record for 
frequency counters! 


Here— ready to save your time now —is a totally new kind 
of digital recorder designed from the chassis up for maxi- 
mum speed and convenience and utmost versatility. 

The new -/p- 560A works directly with all -hp- count- 
ers; no intermediate equipment is required. It will provide 
a complete record of the full output of any counter up to 
a speed of 5 times per second. Thus it is possible to have 
a complete written record of all kinds of test data, plus a 
convenient graphic record of very small data variations 


through the analog feature. 


Analog Output 


The 560A’s analog output for driving a strip chart re- 
corder is a voltage or current proportional to the number 
represented by any three consecutive digits of recorded 
data. The instrument permits expanded scale strip chart 
recording and the strip chart can never be driven off scale 
since range variation for the 3-digit scale is 0 to 999. 
Wider variation results merely in a repetition of the 0 to 


999 sequence. 


Counter Accuracy 


Model 560A is a complete electronic measuring instru- 
ment normally controlled by staircase voltages and a print 
command pulse from an -/p- counter. It may also be con- 
trolled by other electronic or electro-mechanical devices 
Since -hp- 560A is literally a slave to its associated counter, 
accuracy is identical with that of the counter. Printing 
speed of five, 11-digit lines per second is available; and 
secondary or coding data may be entered simultaneously 
with primary data. 

A modified version of -hp- 560A with a print capacity 


of five, 6-digit lines per second is also offered. 


Operation 


In Operation, a command pulse initiates a scanning cycle 
during which the number wheels are positioned by stair- 
case voltages from the counter decades (see Figure 2). At 
the end of the scan cycle, a print of the data is made, and 


the paper automatically advanced to display the count. 


OMPARATOR 


Figure 2. Principle of recorder operation. At the end of each counting pe- 
riod, the staircase voltage generated comes to rest on a step corresponding 
to the digit displayed by that decade. The number wheel rotates, generat 
ing its own staircase. At voltage coincidence, the number wheel is positioned 
by comparator and solenoid 


For complete details, see your -hp- representative or write direct 


HEWLETT-PACKARD COMPANY 
4276A PAGE MILL ROAD * PALO ALTO, CALIFORNIA, U.S.A. 
CABLE “HEWPACK” + DAVENPORT 5-4451 
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS 


test instrumentation 
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HEAT TRANSFER UNITS ALCU- 
PLATE provides ideal fin sections at re- 
duced cost over solid copper fins. The 
copper surface permits soft soldering of 
the fins to the tubes. 


DRAWN AND FORMED PRODUCTS 
ALCUPLATE, with its pleasing appear- 
once, is an ideal metal for giftware and 


COMPONENT CASES — ALCUPLATE 
is successfully drawn and formed into 
lightweight cases or cans and intricate 
parts... ideal for hermetic sealing. 


ELECTRONIC CHASSIS — ALCUPLATE 
offers the advantages of minimum weight 
plus the copper surface needed for soft 
soldering, electro-plating 
and low-resistance shield 


BUS BARS — ALCUPLATE provides 
high conductivity, light weight, solderabil- 
ity . . . is lower in cost than solid copper 
bus bars. 


ELECTRICAL TERMINALS — ALCU- 
PLATE eliminates galvanic corrosion 
which otherwise results from aluminum 
and copper junctions. 


w . 
gourmetware connections. 


COPPER—— 


ALUMINUM 


These products have 
something in common — 
They're all made of 
versatile, low cost 
General Plate 


ALCUPLATE 


General Plate ALCUPLATE is a clad metal 
made by bonding solid copper on one 


COPPER - 


corran ~~ 


Se agree 


ness ratios can be supplied up to 10-90 in single clad, 


or both sides of aluminum. or 10-80-10 in double clad. 


Che copper surfaces of G. P. G. P. ALCUPLATE is an excellent thermal and elec- 


ALCUPLATE have all of the properties trical conductor. It is easily formed, deep drawn, or 


of solid wrought copper, but when spun, and it offers ideal surfaces for fine finishing 


bonded to the aluminum, there is a substantial reduc- a 
bh mer aetna i ht th ' f to 30° Write today for complete details on versatile G. P. 
ion in overa weight, With Cost Savings Of Up LO. Qe , iat tii 

K R ALCUPLATE ask for Bulletin 702E. 
G. P. ALCUPLATE is available in coils or cut lengths, 


in thicknesses up to 46” and widths up to 14”. Thick- You Can Profit By Using General Plate Clad Metals 


METALS & CONTROLS 


General Plate Division 


CORPORATION 


1305 Forest Street, Attleboro, Mass 


NEW ne cw AGO. OETROIT MILWAUKEE LOS ANGELE 
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ie 
LATEST TYPES 


NS 


AUTOMATIC ELECTRIC 
Type BQA and Many 
Others in Stock 


We maintain complete distributor AUTOMATIC ELECTRIC 


stocks of the following makes: Type 45 Stepper 
Wide Selection 


Advance Relays Phillips Controls 
Automatic Electric Struthers-Dunn 
Clare Leach Relays 
Neomite-Elgin Terado and Others 


We Anticipate Your Relay Needs STRUTHERS DUNN 
Keying Relay 


re ales Cé at bette live 
Relay Sales cannot get better delivery from Many Types in Stock 


manufacturers than you. Relays now in 
stock were ordered as long as 10 months 
ago and selected by men who have special- 
ized in supplying relays to the industry for 
many years. The items illustrated are 
typical of hundreds of thousands in stock. 
They are available in all popular coil ratings 
and contact arrangements. Why wait for 


relays? Call us today! PHILLIPS CONTROL 

9QA Midget for Sub Chassis 
Mounting. Many Others 

in Stock 


Write or Phone for Same Day Shipment 
Phone West Chicago 1100 


RELAY SALES e INC e (Actual Size) 


” NEOMITE-ELGIN 
P.O. Box 186-A West Chicago, i. Sub Miniature Hermetically Sealed 
Relay. All Advance Types in Stockh 
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What’s YOUR Electronic | 


Here are five proven solutions to 


THERMALEZE SODEREZE 


A Class “B" 130 C epoxide-poly- A polyurethane-coated wire —sol- 
ester film wire for higher tempera- ders at low temperature — without 
ture windings. stripping! 


First for Lasting Quality —from Mine to Market! 
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Coil Problem ?... 


Phelps Dodge can supply the right answer to your particular magnet wire 
problem from its complete, up-to-date line. The products shown here have 
varied electronic applications. These magnet wires are the result of 

Phelps Dodge research and development of new materials, combined with 


practical experience in application engineering. 


The complete line of Phelps Dodge magnet wire includes: 


Enamel + Formvar + Sodereze” + Bondeze® + Thermaleze® + Grip-eze® +» Sylkyd 


Daglas” + Daglas® Silicone + Paper - Cotton + Multiple Combinations 


lower-cost electronic coils 


MELPS DODGE 


| Panere 
“AGmeET wiht 


BONDEZE GRIP-EZE 


Self-bonding wire for turn-to-turn Controlled friction solderable film Wire packaged in 

Tole ale MM ome el ll Meael lt MoM Ae l? Mh ei Phelps Dodge special “Pakeze 

bobbinless coils, yoke coils, etc. wound coils, fly-back coils, choke containers if required. 
coils, etc 


Any time magnet wire is your problem, consult Phelps Dodge for the quickest, easiest answer! 


FORT WAYNE, INDIANA | 
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6 times enlargement 


Ucinite 
Miniature Banana Pins 


Actual size 


Heavy resistance to torque is a big feature of Ucinite miniature banana 
pins. The springs are mechanically riveted over and the large area 
around the tip of the pin is bonded by solder. 

Pins are available in a variety of types, for assembly by staking... 
with nuts and washers... with soldered tails... with multiple plug-in 
features. Springs are designed to fit .093 sockets. 

Built to withstand rough usage, Ucinite miniature banana pins are 
available in cadmium, silver or gold plate. 


For further information, call your nearest United -Carr representative 
or write directly to us. 


The 
UCINITE CO. 


Newtonville 60, Mass. 


Specialists in 
ELECTRICAL ASSEMBLIES, 


Division of United-Carr Fastener Corp. RADIO AND AUTOMOTIVE 
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THREAD CUTTING FASTENER 
HOLDS TIGHT TO CURVED SURFACES 


Attached poly- 
CAC me a 


ideal stud 


we Ok es So a a 

Me ty ‘ 
i ee 130} 7-10 

ea ee 
a Te ae Te .192 | 20- 30 

ic ead ed oe 
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@ Low Cost 


®@ Re-Usable 


@ Self-Locking 
®@ Vibration-Proof 


®@ Spring Take-Up 





cea 


YOUR SOURCE OF SUPPLY 


for CONDENSER PRODUCTS equivalents 


HIGH VOLTAGE 
CAPACITORS 


Glass cased capacitors for D.C. appli 
POLYSTYRENE cations 
CAPACITORS ‘ Equivalent to Condenser Products Se- 


ries ASG 


' apacitors fo C. app 
Glass cased capacitors for A *PE Hermetically sealed can type Mylar® 


cations such as bridge arm elements m 
& dielectric capacitors for D.C. applica 


filter network components, standards 
tions rh 
of capacitance; for R.F. tank circuit 


applications, for D.C. applications in y Equivalent to Condenser Products Se- 
storage circuits, electronic comput (7 ries AOC 


ers, and other critical circuitry 


Equivalent to Condenser Products Se 
ries LSG and PAG 


Hermetically sealed can type 
itors for A.C and D.C appli 


listed above 


Equivalent to Condenser 
Products Series PAC 


TEFLON 
CAPACITORS 


The inev : oi r critical cir 


Look to FC | — Film Capacitors, Inc Em et malay] 


source of supply for capacitor types equivalent to cultry in computers. Highest insule 


Condenser Products types. You can be sure of the tion resistance... lowest error due to 
; ’ F dielectric adsorption. The only capa 

high quality and outstanding electrical properties o Mer guaiichin for enoretion at temee: 

the FCI product. It has been proven time and again atures up to 200°C with ultra-high 


insulation resistance and low power 
in the most critical applications factor and dielectric adsorption 


Non-standard capacitors for prototype requirements Equivalents available for 


Condenser Products Series 
are available at short nouce TAC, TACM and TAG 


CHK 


film capacitors, ince. 


| ( PARK AVENUE Ww YORK 564 N. Y 


steaiesieaiesiesbetesiestestesiestetentemmsetemed .o 
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If your installation requires a workhorse electrical connector, and there 


isn’t room for a mouse, don’t wring your hands and sob. Perk up and 


mile, because there’s a giant-hearted midget that'll do the job a 


Deutsch Push-Pull Miniature Connector 


Tiny, trustworthy and tamperproof, the Push-Pull is the connector of 
choice where the problem is size where the connection is blind, remote 


or ballistic where the installation is crowded 


Operation’s as simple as it’s positive. Simply push in to connect, auto 
matically lock and seal. Pull back for instant disconnect. No twisting, 


turning or lockwiring. Just push-pull all in a straight line 


We've a brand new catalog ( Bulletin 501) that describes and illustrates 


our complete line of miniature connectors. If you let us know where, we’d 
be pleased to send youa copy. §@&@ 
h 
« 


wn 


7000 Avalon Boulevard 


The Deutsch Co. 


Los Angeles 3, California 


ELECTRONICS — May 1, 1957 Want more information? Use post card on last page 





Section of department making stators for Bendix synchros and motors 


SHOP AT THE BENDIX “SUPERMARKET” 
TO TAKE ADVANTAGE OF 


MASS SYNCHRO PRODUCTION FACILITIES 


Fast delivery of practically any type syn- 
chro at minimum cost. Isn’t that what you 
want from your synchro supplier? 

If so, consider how well Bendix fills the 


bill. First, as a virtual “supermarket” for 


EXTERNAL SLIP RING AUTOSYNS’ ynchros, we maintain mass production 


that means minimum unit prices, even to 
Bendix external slip rings replace ordi and configuration of these external rings . | 
nary fixed leads where it is desired to small-quantity buyers. Second, we produce 
rotate the stator in addition to, or instead As can be seen from the few examples virtually all ty pes of syne hros as standard 
of, the rotor. Individual mechanical and below, many variations are possible in le] 

if ) ' o ) u \ S 
electrical requirements determine location Bendix External Slip Ring Autosyns. ems, Mcanin you can get delivery last 


mmediately, in most cases 
Finally, Bendix synchros are built to 
xacting precision standards that equal 


or exceed those of anv other 


yr hros made 


Let our vast experience and mass pro 


duction fac ilitic s go to work on your 
Three external stator ring Rotor and stator rings Rotor and stator take-offs 


' 
of Avtosyr mounted concentrically with are by means of brushes ynchro needs, too 


in face « 
ovtside diameter of housing riding on these external 


Two external rotor Rotatable gear mounted to rings District Offices: Burbank, Calif., Dayton, Ohio, Seattle, Wash 
Avtosyn Export Sales and Service: Bendix International Division, 205 E. 42nd 
St., New York 17,N. Y 


‘clipse-Pioneer Division “Condi” 


Teterboro, N. J. AVIATION CORPORATION 


Want more information? Use post cord on last page ELECTRONICS 





1. uw 5 oer OFF 


Use of TEFLON” promotes 
miniaturization of 
electronic parts 


Owing to the high dielectric strength of 
Du Pont TerLon—ratings are 500 to 4,000 
volts per mil—insulation on wires can be 
exceedingly thin. Hence the heating due to 
current overload, which is always a critical 
factor with thin conductors, has less of an 
effect on TEFLON than on any other wiring 
insulation. Because TEFLON can Operate 
hotter, it permits many miniaturization proj 
ects which would not be feasible without it 
Miniaturization of coils, capacitors, brushes 
and other components is frequently possible 
because of the remarkable properties of 
wire insulated with TRrPLON. TEFLON has 
opened up new fields of use for magnet 
wire, hookup wire, lead wire, coaxial cable 
and resistance wire. Tubing of TEFLON is 


available down to hairlike diameters. The 


coupon will bring more information 


These small capacitors use TEFLON as the 
dielectric Their degree of miniaturization is 


shown by comparison with end of lead pencil 


TEFLON’ 


is aregistered trademark... 


TEFLON is the registered trademark 
for Du Pont tetrafluoroethylene resins, 
and should not be used as an adjec 

tive to describe any other product or 
any component part; nor may this 
registered trademark be used in 
whole, or in part, as a trade name for 
any product 


“Datatron" solves the complex numerical 
problems of modern industry and commerce 
Intricate wiring of the electronic computer is 


protected by slip-on insulation of Du Pont 


Designers of the Datatron high-speed 
digital computer took no chances with 
ordinary wiring insulation. Heat gen- 
eration in this equipment cannot dam 
age or age the sleevings of Du Pont 
TEFLON used to protect the conduc 
tors. TEFLON retains its toughness 
flexibility and electrical characteris 
tics to a rated SOO°F. Soldering-iron 
temperatures will not burn or melt 
insulation of TeFLON. In assembly 
operation, TEFLON does not undergo 
shrinkage during soldering 

Other properties of this remarkable 
engineering material are often equally 
valuable in electronic devices. The 
arc resistance of TEFLON tetrafluoro 
ethylene resin is outstanding. Its power 
factor of less than 0.0003 from 60 
cycles to 3,000 megacycles guaran 


tees low dielectric losses in high 


SEND FOR 
INFORMATION 


For additional property piniile 

om 
and application data on 
Du Pont TEFLON tetra 


fluoroethylene resins, 


c ompany 
Street 


mail this coupon City 


——— ee ee eee ee ee ee ee 


in Canedsa Ou Pont 


Room 1751, 


fiuoroethylene 


material for 


Socony Mobil photo 


TEFLON 6 tetrafluoroethylene resin. (Computer 
by ElectroData Corporation, Pasadena, Calif., 
spaghetti" tubing supplied by Pennsylvania 


Fiuorocarbon Co., Inc., Philadelphia, Pa.) 


frequency equipment. The volume 
resistivity Of TEFLON is greater than 
10'* ohm-cm, even after prolonged 
Surface resistivity 
ohms at LOO’ 


soaking in water 
is greater than 10 
relative humidity. Applications are 
often based on the exceptionally low 
coefficient of friction of TEFLON. For 
example spaghetti tubing 1s easily 
lipped over long conductors, Parts 
made of TeEPLON will pass any salt 
spray test. In fact, TEFLON is one of 
the most chemically inert materials 
known. Many electronic products de 
pend on TEFLON to meet stringent 
MIL specifications 

The components you specify or de 
sign may well be improved by the use 
of protective, durable TeFLON, Fur 
ther information can be obtained by 


mailing the coupon 


E. |. du Pont de Nemours & Co. (inc.), Polychemicals Dept 
Du Pont Building, Wilmington 98, Delaware 


Please send me more information on Du Pont TEFLON tetra 


resins. | am interested in evaluating this 


Position 


Type of Business 
ympany sy mted * O Box 
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“Our automatic line transfer units are used to transfer 
the electrical load from the normal commercial service to 
the Onan Standby Generating Set should a power failure 


occur 


“It is essential that our units operate properly in this 
emergency otherwise there would be a plant shut-down 
and the possibility of damaged equipment and property 


In some cases human lives would be in danger 


“You can see why all the components used in our 
equipment must meet the very highest standards for 
dependability 


“Fuses are an integral part of the battery charging 


circuit which is incorporated into our line transfer controls 


“In fuses, we have found by experience that BUSS Fuses 


BUSS fuses are made to protect =not to blow, needlessly 


or 


Want more information? Use post card on last page 
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“We find BUSS Fuses provide the dependable electrical 


protection we must have for our equipment’... 
George Thole, CHIEF CONTROL DESIGN ENGINEER 


D. W. ONAN & SONS INC., MINNEAPOLIS, MINNESOTA 


can be depended upon to meet the standards of reliability 
that are required by our stand-by power units.” 


You, too, can profit by standardizing on BUSS fuses. 


he unfailing dependability of BUSS fuses helps keep 
equipment operating properly. Whereas, faulty fuses might 
cause needless burnouts or useless shutdowns,-- BUSS fuses 
can be relied on to operate properly under all service 


conditions 


To meet your needs, there is a complete line of BUSS 
and Fusetron fuses 
blocks and holders 

For more information on BUSS and FUSETRON Small 
Dimension fuses and fuseholders ... Write for bulletin SFB. 
Bussmann Mfg. Co Division of McGraw-Edison Co.) 
University at Jefferson, St. Louis 7, Mo. 


plus a companion line of fuse clips, 


Makers of a complete 
line of fuses for home, 
TRUSTWORTHY MAMmES IN form, commercial, 


CLecTaicad PROTECTION electronic, avtomotive 
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better 


Gets leads to the printed circuit board 
in one assembly operation; 


Eliminates an investment in expensive auto- 
mation equipment; 


Can be applied to solid or stranded wires; 


Eliminates danger of shorts due to ‘‘solder-bridging”’ of 
insecure leads; 


Has construction details that promote good capillary flow of solder 
during the dipping process; 


Is self-retaining, with no damage to the printed circuit board during pre- 
assembly operations; 


Is self-aligning—no further positioning or deformation is required. 


Write today for additional information on the NEW A-MP SNAPIN, the AMP-EDGE 
Connector and other A-MP products designed for printed circuit applications. 


AMP INCORPORATED 


GENERAL OFFICE: rN 


3312 Eisenhower Boulevard, Harrisburg, Pennsyivania 


Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd., Toronto, 
Canada « Aircraft-Marine Products (Great Britain) Ltd., London, England « Societe 
AMP de France, Le Pre St. Gervais, Seine, France «+ AMP—Holland N.V. 's-Hertogen- 
bosch, Holland 


Distributcr in Japan: Oriental Terminal Products Co., Ltd., Tokyo, Japan 
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LAB products 


The same company, the 
same engineering and 
manufacturing facilities 
the same world-wide 
staff of field engineers 
but a new name more 
descriptive of the Com 


pany and its products. 


LOOK FOR KBRIN TEL ON: 


UNIVERGAL Ox INDUSTRIAL TELEVISION MICROVOLT LEVEL BROADCAST TELEVISION ABSOLUTE DC POWER 
MICROVOLTMETERS ZQUIPMENT BROADBAND OC EQUIPMENT SUPPLIES AND 
AMPLIFIERS METER CALIBRATORS 


On these and many other electronic products the name KIN TEL means outstanding instruments and television equipment. 


Representatives in all major cities ce 
Write, wire, phone today for demonstration 


ELECTRONICS FOR COMMUNICATION - MEASUREMENT + CONTROL 


5725 KEARNY VILLA ROAD +: SAN DIEGO 11, CALIFORNIA «+ BROWNING 7-6700 
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[ KAY LAB 


2 UV DRIFT 
sRAL POWER SUPPLY 
HIGH OUTPUT LEVEL 


EXTREMELY LOW NOISE 
BROAD BANDWIDTH 


URATE GAIN RANGES 


The KINTEL Model 111 amplifier provides maximum stability and the lowest drift of any commer 


UD ee 
result of years of research in the field of chopper stabilized broadband d-c amplifiers. Thousands of KINTEL 

LCCC CORREO tm tLe Mec meal ame i meme 
everal feedback loops as 


T 


and provides ten extremely pre 
TC ie eee Ee ML eet ee de 


r a ' ralal 
A | ) 
fy 


severe Overloading and unsurpassed dynarn aL aura TE LAd amit el] 
The Model 111 is available in a single-unit. cabinet or 
occupies only a 19-inch rack width 


ia eee e hitmen Baty eae 


5] nountabie 


permanent iow | 


ope pre driver amplifier, or general p 


ON § 


wer Requirement 
Amplifier 

Cabinet 

6 Unit Rack Adaptor 


V where R 1006 mensions. Amplifier Unit 


Rack Adaptor tor 6 Unit 


Net Weight — Amplifier 


[ 
MA where RL is 10 to 4 high 
eres with « 
regulated line 
than 5 uv peak to peak PRICE: Amplifier Unit $550.00 
15 wy p 
than 5 wv RMS 19. inch Rack Adaptor fo 
12 uv RMS amplifier (with fans and ce setors) 200 00 
Cabinet for single an 
(with fan and connec 


te Stata OP hi 
STABILITY fe -. boil in / 


-ALIFORNIA: BROWNING 7-6700. 


[ KAY LAB } 


Representatives in all major citi 


‘ 


9725 KEARNY VILLA ROAD. SAN DIEGO C 
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ULTRA-HIGH POLYSTYRENE 
PRECISION CAPACITORS 


Leading engineers know that S. E. C. pio- 
neered the current polystyrene capacitors in 
Guided Missiles and Analog Computers. 
S. E. C. test data and engineering experience 
is based on years of research and constant 
improvement of product. 

S. E. C. products have proved the answer to 
many tough engineering problems by such 
leading analog computer manufacturers as; 
Electronic Associates, Reeves Instrument, 
Beckman Instrument, Mid-Century Instru- 
matic, Goodyear Aircraft, Donner Scientific, 
Boeing Airplane Company and such military 
contractors as Northrop Aircraft, Gilfillan 
Brothers, North American Aviation, 
Convair, Motorola, Farnsworth Electronics, 
Bendix Aviation, Federal Tele-Communica- 
tions and many others. 

R. & D. establishments as M.I.T., Jet Pro- 
pulsion Labs, Cornell Aeronautical Labs, 
Battele Memorial Inst., Sandia Corp., and 
many others have chosen 8. E. C. engineered 
components for their prototypes. 


Check these outstanding features for yourself: 

e Tolerances as close as 01% 

e Insulation Resistance as HIGH as 1x 10” 

¢ Dielectric Absorption as LOW as .0001 
Dissipation Factor as LOW as .0002 
Temperature Coefficient...100 PPM per °C. 
Stability as close as .05% driftin1 yr. 
Voltage derating ... none to170°F 


Hermetically sealed for enduring 
accuracy! 


: 


j ELECTRONICS 
cela 


10 MFD + 1% 200V 
4-7/16 x 3-1/16 x 2-1/8 


For your most exacting requirements—always specify S. E. C. 


SOUTHERN 
ELECTRONICS 
Corporation 


150 West Cypress Ave. 
Burbank, California 


PIONEERS IN CUSTOM PRECISION CAPACITOR ENGINEERING 
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NE W wortHERN RADIO 


REGENERATIVE 
REPEATER 


Type 207 Model 1 


the most advanced 
in the industry! 


The new Northern Radio Regenerative Repeater is designed 
for use in telecommunication circuits to re-shape and re-time distorted 
signals for local use or retransmission. Special provision has also been 
made for use of this unit on half duplex circuits — where it will not only 
regenerate the ordinary teleprinter signals but also faithfully repro- 
duce such special signals as “break” signals and “mark restoration” 
information. 

Further provision has been made for use of this Regenerator 
with synchronous binary signals on either single channel circuits or 
multi-channel time division multiplex systems. Provision is made to 
synchronize this unit from an external source. 


¢ Maximum Acceptable Signal Distortion: 
new circuitry accepts up to 47% mark or 
space distortion. 


“Floating” Input & Output Circuits: completely electronic 
output, no relays. 
e Greater Timing Circuit Stability: time base 
derived from highly stabilized L-C oscillator. 


Switch Selection of Speeds: 60, 75, 100 words per minute. 
¢ Adaptable to Any Speed: low-pass filter & 


frequency-determining elements are plug-in units. 


Completely Self-contained: includes power supply 
and line battery. 


OTHER OUTSTANDING FEATURES: 


— faithfully reproduces “break” signals 

— transmits “break” signal in case of line failure 

— protected against “space lock-out” 

— output can be open-circuited with no excessive rise in 
line voltage & no harm to the Repeater 

— 22 front panel test points for equipment function 
and 8 jacks for input & output line, equipment, 
current and voltage measurements 


Write for free 67-page catalog. 


Pace-Setters in Quality 


Communication Equipment 


\ 


for teleprinter, 


rel 


duplex and 


synchronous binary 


Input Keying 
Signal 
Requirements: 


Frequency 
Stability of Time 
Base Generator: 


Sampling Time: 


Output: 


Output 
Distortion: 


Power 
Requirement: 


Mounting: 


Norrzerny RADIO COMPANY, ine. 


147 WEST 22nd ST 


In Canada: Northern Radio Mfg. Co, ltd, 1950 Bank St 
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NEW YORK 11, NEW YORK 


Billings Bridge, Ottawa, Ontario 


May 


operation 


+ 


(1) Neutral keying, posi- 
tive or negative sense 
(a) on-off 60 ma pulses 
(b) on-off voltage 

pulses 10-100V into 
100K ohms 

(2) Polar keying 

(3) Dry contact keying 


Less than 1 point range loss 
for + 10% line voltage 
variation or + 20° C am- 
bient change from 25° C 


Approximately 50 micro- 
seconds 


Electronic tube outputs: 

(a) neutral 65 ma max. 
into. 2K ohms 

(b) polar 33 ma (max.) 
into 2K ohms 

(a) Signal bias distortion 
less than 0.5% 

(b) Signal element random 
jitter less than 1% 

(c) Signal history (duty 
cycle) distortion less 
than 0.5% 


(d) Total distortion less 
than 2% 


125 watts approx: 110/ 
220V, 50/60 eps 


Standard 19” rack mount- 
ing, 54" panel 
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... if they involve POTENTIOMETERS 


All Dalohm components are carefully designed and skillfully You can 
made to assure you of supreme quality and dependability, plus 

the widest versatility of application. These recent additions depend on 
to the Dalohm line already have met with wide acceptance 


and enthusiasm : F ; DALOHM 


Mil-E-Trized Al0-W TRIMMER POTENTIOMETER 
Wire Wound, High Temperature, Humidity-Proof, Ruggedized 


This Dalohm Trimmer is designed to meet the ever-increasing requirements of 
such specifications as MIL-E-5272A and MIL-R-12934. It provides precision 
adjustments in critical electronic circuits under extreme environmental 
conditions. It has an extended winding surface and assures high precision 
resolution without sacrificing sub-miniature design. Size is .220 x .310 x 1.250; 
weight is 2.25 grams 


@ Resistance values 10 ohms to 100,000 @ Unique new type sliding 
ohms; standard tolerance 5%; power contact; unique safety clutch 
rating 0.8 watt; temperature coefficient @ Unit holds set resistance values. 
of wire 0.00002/ Deg. C. Other 
resistances, tolerances, leads available 
on special order 


@ Mounting flexibility provided 
for either stacked or multiple 


: arrangements 
Completely sealed; housing of thermo 


setting, glass filled material with heat Write for Bulletin R-32B 
resistance of 200° C continuous. Precious 

metal plating on all terminals; air 

evacuated and filled with silicone grease 


Mil-E-Trized DP-12 POTENTIOMETER 


Built to Surpass JAN-R-19 
Hermetically Sealed, Moisture-Proof, Ruggedized 


Completely protected from arctic cold or tropic damp, from shock, vibration, 
salt-laden air and ultra-high altitude. Powered at 4 watts, the DP-12 has a 
power rating of 100% at 40° C, derated to 0 at 125° C. Housing and shaft of 
black anodized aluminum with back plate of corrosive resistant aluminum 
Unit designed for back panel mounting with integral threaded base 


@ Operating temperature range—55° C to 125° C. Minimum rotational life 
is 25,000 mechanical cycles 


@ Standard resistance range 100 ohms to 40K ohms with standard tolerance 
of 5%. Other ranges and tolerances available on special order 


@ Precision winding gives excellent linearity with 3% maximum deviation 


@ Temperature coefficient of wire 0.00002/Deg. C on values of 500 ohms 
and up; 0.00050 Deg. C on values below 500 ohms 


@ Sensitive shaft adjustment 
Write for Bulletin R-31 


JUST ASK US5 
D A | fF ®@ in Canada: 
; Charlies W Pointon, Lt 
Write for the complete Dalohm catalog of precision resistors a Alc - om ' 
potentiometers, and collet-fitting knobs PRO p UJ CTS Toronto. Ont 


If none of our standard line fills your need, our staff of able @ Export Dept: 
engineers and skilled craftsmen, equipped with the most modern IN 5 Pan Mar Corp 


12/0 Broadwa 
facilities, is ready to help you solve your problem in the realm ; ; 


1300 28th Ave New York |. NY 
of development, engineering, design and production. Columbus, Nebraska USA 


Just outline your specific situation. 
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Step Up Performance, Cut Costs of Motors and Transformers 
with ARMCO Di-MAX M-15 


Where high efficiency is required, you can cut the produc Improved Space Factor— Better flatness and smoother surface 

tion costs of equipment (from high horsepower machinery combine to eliminate lost space, enable you to design for 

to watt-hour meters and TV. transformes with lamina maximum performance 

tions made of DI-MAX M-15 coils. The reason: this spe Available in Coils With DI-MAX M-15 welded coils you 

cial HOOT Ne nted low ous" lo \rmeo Steel ha = ane seg Ue cath time ill the idvant ive of continuous production rie th 

combination of good magnetic and fabricati properen ods, Gage more uniform than regular M-15, And ductile 
innealed butt welds ; within sheet gage limits. Punching 


Advantages Otfered by DI-MAK M-15 
ind core assembly of small or large laminations proceed 


Punchability Uniform high ductility enable 


pour hed lamin ition ol any 1/t ind haype yel retain low 


is though the material had no welds 


Consider the outstanding magnetic and fabricating prop 
core los I M A\ prope roi extend dic life implify pro ertic of Armco TRAN Cor II Ml AX Mi | to lower cost 


duction in the hop and tep up the perlormanes ol your products bor com 


Better Permeability At high inductions the permeability of plet data on thi pecial Armeo Electrical Steel, write u 
DI-MAX M.-15 is betterthan that of the standard M-15 gerade, at the addre helow or call the nearest Armco sales office 


ARMCO STEEL CORPORATION 


1197 Curtis Street, Middletown, Ohio 


Sheffield Steel Division, Armco Drainage & Metal Products, Inc., The Armco International Corp. 


96 int more information? Use post card on last page May ] 1957 — ELECTRONICS 





TUBE orn ELECTRIC 
DESIGN | 


MEWS 


RECEIVING CATHODE RAY 


7329 G-E 5-Star 6414's in IBM SAGE Computer Still Show No 
00 Hours Service 


lorts, no © no mechanical de 
feet this is the history of 7329 
estar O14 that have performed in 
of 3000 hours in IBWs first ND-1 
computer, engineered and manutactured 
for the experimental sub-sector of the 
LSA SAGI lem 
Out of electrica 
thre te removal cause. In contrast 
of removals of another twin triode 
r design tested om thi ‘Aunt com 
been tor orm ol the three 
mechan 
can 
era tube ioe 
General bleetric 
of the first high-reliabilit 


lor computer 
computer only a small part of which is illustrated, was engineered and built by IBM 


botist had proneere 
o serve as heart of the Semi-Automatic Ground Lnvironment (SAGI ir defense system. G-l 


Comieret il computer 
Star O11 V5 in the computer had a perfeet record of NO opens, shorts or mechanteal deflect 


Special G-E Welding Technique Makes Possible 
Pumpless lgnitrons with Sealed-for-Life Vacuum — 


emmetl prulttil 
| kleetri { 
builds and off 
ratings im the 
tiple eroupie 


ee quire rit 
pen tarntnen tip-tt lL we 


othe in motorized jigs. RIGHT: showin 


Continued on Page 2, Column 1) 
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Improvements in G-E Horizontal-Amplifier Tubes _ 


RADAR | 


Assure Full Picture Sweep, Lengthen Tube Life ">=: | eh 


lrivever cireuit in into action whene ver 

radar output tube receives an overload 
ate the ignitron, which instantly 

become i current by pass erow bar mn 


order to hort out the threatened tube. 


“Crowbar’’ Circuit Featuring G-E Ignitron 
Protects Radar Output Tubes 
From Overload Damage 


pew 


output tubs 
whitrot 


in Utne 


Shipertor weep of Geb horizontal anplifier tubes under low-line-voltage condition is demon 


trated on sereen at right. Large prelate ize and wcial finned or dimpled construction ud 


Dusk 


meed cathode processin these and other feats rive Huproved perlormance 
current ratio 


roreover, are tested at factory for zero-bia plate current and plate-to-sereen 


nlithteu bute pend nike ; eller do 


eral ectruu contribute Hniprovement 


' \ 
life and stabilize 


rrannes (y« 

thie eceplates 
mathe hich 
pueture qualit 60.000 amp 


roup ol cool tuity 
el 


uniplitier Ly yu Plate Wea 


it O65.000 


pro ed more ext 


enlarged to cut plate and sereen emission 
of shrinking raster and distorted 
finned or dimpled plate design 

danyer ’ mivel ie 


cuthrocte prrces itt techie 


aa | nnerenneniaeiemecaeeneenntonmnae 
Rectifier Ignitrons NEW TUBE-PRODUCT BRIEFS 
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Receiving Tubes Seeeee, Geir oe 


neal rroupH ‘ e General soiln 4 tah morte aaa “ig : : st th 
a ee =e horter than 3 9B, and | Cathode-Ray Tubes 
SACP, 3ACP7, 3ACP11. New E3 


il mn » toa SOOO | 
Power Tubes oll 


er alt Go e the distin 
GL-6963, GL-6964,. 
c t nit f [ 


ina hO-ineh ‘ under Ne 


wduct Brief il it. Conmsult fur 


pany Gener 
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EASTERN REGION 


General Electric mpany, Tube eral Electri ompany, Tube 5 


48 North Milwaukee Avenue 


ale 
2 Main Avenue, Clifton, N 
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Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


—_— 
ELECTRONIC COMPONENTS DIVISION, GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y 





for highest accuracy... 


R6OO (size 23) 
0.05% accuracy 


S$ 
or ~ © \\ 
« i } Xr 
Ka 


a 
R150 (size 15) 


0.1% accuracy 


ee i 


including the NEW SIZE 11 miniature R110 (size 11) 


0.1% accuracy 


The new Size 11 miniature resolvers, now in commercial production, compare in 
performance with the standard Size 23 and Size 15 Reeves units, long accepted as 
the precision standard of the industry. Functional accuracy of 0.05% in the Size 
23 and 0.1% in the Size 15 and Size 11 are achieved in standard production 


without culling. Even higher accuracies can be obtained on special order. 


Both compensated and uncompensated units can be supplied in any frame 
size. Special units are also available for use as phase shifters or for high 


frequency use. For the best in resolvers, bring your requirements to Reeves ! 


Write for resolver catalog RICO 57 


REEVES CONTINUOUS 
RESOLVER CHECKER 


SMETAUMENT CORPORATION 


Provides continuous 360° check on retolver REEVES INSTRUMENT CORPORATION 


functional accuracy, and yields permanent 


record of results A SUBSIDIARY OF DYNAMICS CORP. OF AMERICA, )1 EAST Gist ST. NEW YORK 78.N Y¥ 
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Here is CONTROL! 


May 1. Important news to engi- 
neers concerned with industria! 
control is announcement of 
standardized high permeability 
magnetic control devices now 
available from “Control,” a di- 
vision of Magnetics, Inc., Butler, 
Pennsylvania. 

“Control's” first products are 
standard lines of saturable re 
actors. Twenty-two catalogued 
reactor assemblies will be 
stocked and are ready for rapid 
delivery. 

Establishment of “Control” is 
a major step forward in per 
mitting engineers to take full 
advantage of long life and 
ruggedness features of high 
permeability magnetic devices. 
It takes these units from the 
custom-order to the mass pro- 
duction stage with important 
benefits in engineering conven- 
ience and dependability. 

In recent years, high perme- 
ability magnetic devices have 
made real inroads in the indus 
trial control field. CONTROL re- 
actor assemblies may be used 
for such diversified applications 
as motor control, voltage regu- 
lation, automatic battery charg 
ing, are welding control and 
power amplification of the mi 
nute outputs from many types 
of transducers. 


Engineering sales represent- 


atives are located in many key 
areas in the United States. Ad 
vertising appears in leading 
trade publications in May, based 
on the theme “Reliability Begins 
With CONTROL.” 
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Now--CON TROL offers you 


standardized saturable 


If you're a 


reactors 


ho would be delighted witl 
1 


maiustrial cor ponent 


ire crnsitive ind under 


virtually forever 
cTvicing tl 


normal operation, last with no main 
tenance or 


en ou'll welcome ( 


ONTRO! 
7 saturable re 


rd lines of 


With Co 


wtor 
rROL. reactor assemble ind magnetic amplifi 


cl 
you know 


cal and operating characteristic 
olf our Catalog R-10 awaits your request And 


because ub-assemblie ot these unit ire 


comple {¢ p! ysl 


ny your contro Vinidiny specihe ition 
rROL reactors are available for both 120- and 240-vol 
opcration I here are eleven standard siz inh ¢ 


tave range They have extremely high gain. Six an 
turns control nearl , OOO watts in the largest 
outputs range tt MM to Z000 watt with only 
turns required for control of tl 


© smallest units 


Reliability begins with 


COI L' rec ok. 
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“4 regular schedule in the business editigns as well as in the established technical edition’ 


j. & PUBLICATION »- 33°90 
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MEMO TO: Sales Representatives 
From : Frank H. Rockett 
Subject: Current Advertising 


November 26, 1956 


This (the geographic distribution of in- 
quiries from electronics*) indicates that 
the quality of inquiries from electronics, 
because they come proportionally from all 
market centers, is high. The tabular results 
also show that the circulation of electronic 


reaches as representative a cro section 
of the electronic market as do the other 
magazines combined. For this reason, we will 
continue to use electronics as the main 

stay of our advertising in 1957. This will 
include a regular schedule in the new busi- 
ness editions as well as in the established 
technical editions. 


“These conclusions of Mr. Rockett, Advertising Director 
for Airpax Products Company, result from an analysis 
of inquiries from advertisements and press releases over 


an 18-month period (January, 1955 through June, 1956 


WEsS T 42NOD0 STREET « 
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SYSTEMS ENGINEERS and 
SCIENTISTS experienced in 


RADAR + COUNTER MEASURES + MISSILE GUIDANCE + DATA REDUCTION 
AIR DEFENSE « COMMUNICATIONS +» UNDERWATER ORDNANCE 


CHECKOUT AND GROUND SUPPORT 


DFI's modern headquarters for engi 


neering research and development 
Klectronic and Mechanical Personnel 


lor trained, experienced men (advanced degree preferred) with creative 


ibility Designers bon Qnduitry offers challenging work and an unusual opportunity. 


We are looking for those who have grown into the systems field via the 
equipment re earch and development road and who have the ability to 
CONCOTVE comple tely new approache s to highly difhieult proble ms 

men who can spearhead major technical break-throughs . . . and 


ho can coordinate all pha es ot project effort 
In return we offer permanent career opportunities at DEL where: 


You will work in an independent research and development organization 
incorpor ited in 1935 and howing a history of steady growth serving 


both military and commercial clients 


thre employer own the corporation (over 100 senior employee stockholder 


pension trust and a merit bonus return 62!5°7 of all profits to the employee 
na combination of annuitic cash and stock 


hye fringe bene elude uch thing a i very liberal paid vacation 


chedule and an edu il refund plan Leading educational centers nearby 


rte onal freedom itual trust, challenging work and a dynamic, growing 
inization are combined into the proper atmosphere for stimulating 


itive deve lop nent 


nterested write to James Ek. Burnett, Vice President, 
pertinent professional information, All information 


ill be treated in compl te contidence. 


incorporated 1935 


4241 Fulton Parkway + Cleveland 9, Ohio 
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ELECTRONICS 


Sperry radar test set 


rides early warning picket ships 


Checking the performance of search radar 
aboard Navy WV-2 and Air Force RC-121D 
radar planes is the job of the Sperry 

AN/UPM-44B combination test set. While 
these Lockheed Super Constellations patrol both 
coasts 24 hours a day, their radars are constantly 
monitored by AN/UPM-44B test equipment 


to assure peak efficiency at all times 


Developed by Sperry in cooperation with the 
Navy's Bureau of Aeronautics to meet all 
1-945A, this new S-band 
test set combines in a single unit the multiple 


requirements of MII 


functions of a frequency meter power meter, 
signal generator, spectrum analyzer and 


synchroscope, 


Compact and portable, the AN/UPM-44B 


provides direct reading of peak or average 


May 1, 1957 


transmitted power and frequency. It instantly 
detects any deterioration in performance, and 
pinpoints the source of trouble for crewmen to 
take corrective action. Sensitivity, stability and 
bandwidth measurements are made with pulse or 
frequency modulated signals produced by the test 
et. A gating circuit permits spectrum analysis of 


any selected pulse from a multi-pulse system 


Write our Microwave Electronics Division fos 


additional information covering test sets in the 


frequency range of 400 me through 40,000 m« 


GYROSCOPE COMPANY 





HIGH-PERFORMANCE EQUIPMENT BY. 


SONAR, RADAR, LORAN and other related equipment designed 
and built by Edo serves commerce and national defense below the sea, 


on the sea, above the sca, 


e Newly introduced Edo airborne LORAN puts this over- 
ocean navigation aid in the pilot’s cockpit, so compact is 
its design, so simple its direct-reading capability. 

Edo RADAR, with close-in definition heretofore unheard 
of, provides safe, accurate navigation in the thickest 
weather for vessels, large and small, in open sea or the 
narrow confines of river, harbor or channel. 

Edo SONAR —active or passive—is in production for a 
wide range of commercial and naval applications from 
fish finding to long range submarine detection. 


Whether it involves equipment for use below the sea, on the sea or 
above the sea, Edo’s unique 33 years of work in aerodynamics, hydro 
dynamics and electronics gives the company a unique background of 
experience that is reflected in the superior performance of equipment 


bearing Edo’s famed flying fish emblem. 


CORPORATION College Point, L.I., N.Y. ‘S' 
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MAXINUNM BROADBAND 
MICROWAVE 
POWER 


650 to 10,750 mc 


OSE ett 
wave 
determinations 


for antenna — 
and transmission loss microwave 


measurements = 
signal sources 


When you need power — and frequency accuracy — Polarad Microwave 
ssikees till. guner cutpet Signal Sources provide a maximum power output 10 to 20 db greater than comparable 
throughout range. signal generators. They are excellent for standing wave 

determinations, antenna and transmission loss measurements, 

and testing microwave components on the production line 

These units are direct reading and continuously tuned with Polarad’s UNI-DIAL 

control that automatically tracks the reflector voltage as the klystron cavity 

is being tuned. There are no slide rule interpolations, no mode charts needed. The 
frequency range of these signal sources is approximately 2:1 except for the X band unit 

Maximum power output is assured throughout the entire range of each 

instrument by means of a power set control. For improved stability 

a temperature compensated klystron tube is utilized in an external 

Om Ceti 4 precision cavity. All Polarad Signal Sources can be externally 
microwave components modulated with either square wave or FM signals 
on the Polarad Model KX Klystron Power Supply is especially designed to 
Maer MAL AMATI work with all 5 Models of the Polarad Signal Sources. Has 
special 1,000 cps square wave output for modulating purposes. 

Available on the Equipment Lease Plan. Contact the 


*+1% frequency accurac 
peice , Polarad representative in your locality for complete information. 


MINIMUM POWER AVAILABLE FROM POLARAD SIGNAL SOURCES 
IN THE RANGE OF 650 TO 10,750 MC 


MODEL SSR MODEL SSL) MODEL S55| MODEL S5M MODEL S5X MODEL S5KA 
FREQUENCY RANGE 650.1300MC 1050 2250MC 2140 4600MC 4450 8000m4¢ 7850.10,750MC 7850.11,500mC 
MINIMUM ( LOW RANGE 100 80 50 5 3 
Maintenance Availabie by POWER MIDOLE RANGE 400 150 100 4s 35 fonciol Godse 
AVAILABLE (mw) HIGH RANGE 400 150 69 5 20 
Field Service Specialists : 
A complete line of Extremely High Frequency Microwave Signal Sources 
also available in a range of 12.4 te 50.0 KMC 


POLARAD ELECTRONICS CORPORATION 


, 


OEP 43-20 34th Street, Long Island City 1, N. Y. 


REPRESENTATIVES: Albany, Atlanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angeles, New York 
Portiand, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, 0D. C., Winston-Salem, Canada: Arnprior, Ontario 
Resident Representatives in Principal Foreign Cities 
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METER-RELAYS: Construction and Operation 


Adjustable pointer with plate contact, foreground, is mounted in bracket. Moving 

pointer, with contact, is part of conventional D'Arsonval-type meter movement. The 

moving coil and pointer assembly is pivoted in cushioned jewels, and rotates in the flux i 
of a permanent magnet. The coil is connected to hairsprings. 


Since the torque of the moving coil is too low for reliable contact operation, locking 
coil (wound on the moving coil) develops additional torque to close contacts with | to 3 
grams pressure. Reset can be manual or automatic. It consists of opening the locking 
circuit, Built-in spring action kicks contacts apart forcibly. Meter-relays can be built 
with two adjustable pointers for high-low control. 
Write for 40-page Catalog 4B for circuitry, specifications and prices. 
Model 255-C 
Single Contoct, High Limit 


100 Microaomperes, D.C 
Price $46.00 


AUTOMATIC 
CONTROL 


Control action is initiated when 
the indicating pointer makes 
contact with the adjustable 
pointer. Many different func- 
tions or conditions, such as 
pressure, heat, speed, radia- 
tion, current, voltage, etc. can 
be controlled with better then 
2% accuracy. Prices range 
from $30 to $110. Used in 
atomic installations, radar 
warning (DEW LINE), and hun- 
dreds of industrial applica- 
tions. Ranges from 0-5 Micro- 
amperes to 0-50 Amperes; 
0-5 Millivolts to 0-500 Volts; 
-~400 to + 3000” F. 


ASSEMBLY PRODUCTS, INC. Mail Address: Chesterland 4, Ohio 


}) 


Wilson Mills Road 69-873 Dillon Road 
Chesterland 4, Ohio P.O, Box 308 
Telephone (Cleveland, Ohio) Desert Hot Springs 4, Cal. 
HAmilton 3-4436 Telephone 4-3133 or 4-2453 
Booth 1323, DESIGN ENGINEERING SHOW, May 20-23, Coliseum, New York City 
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ELLIS AND WATTS PRODUCTS, INC. 


P.O. Box 33, Cincinnati 36, Ohio. 


Ellis and Watts also design and build custom 
air conditioners, liquid coolers and heaters, 
dehumidifiers, wave guide dehumidifiers, laboratory 


temperature and humidity control unile, 
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MILLIONS of crystals made to ANY 
specifications but only ONE standard quality 


Midland frequency control units are on the job in two-way communications 
on land, sea and in the air throughout the world. Now they’re playing a leading 
role in color television. The range of applications Midland serves is wide, but 


every Midland crystal has one thing in common: a single level of quality. 


That one quality is simply the highest that modern methods and machines 
can produce. It’s assured by Midland’s system of critical quality control— 


exacting inspection and test procedures through every step of processing. 


Result: Your Midland crystal is going to give you the best possible service in 
frequency control —with stability, accuracy, and uniformity you can stake your 


life on...as our men in the armed forces and law enforcement do every day 


Hhatwor your Crystal nund, commtional 0” highly 


Apucvalined, Who ib laa fo be xpaclly night, emfact 


Ky et 


MANUFACTURING COMPANY, INC. 
3155 Fiberglas Road, Kansas City, Kansas 


SWORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS 
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Trigger pulses 
according to 
latest MIL-E-1 
spec for 
Hydrogen 
Thyratrons 
5949/1907, 


pe 
5948/1754 and 1257" So 
EACH PULSE PACKAGE INCLUDES CHARGING REACTOR, PULSE FORMING NETWORK 
AND PULSE TRANSFORMER SPECIFICALLY DESIGNED FOR THIS APPLICATION. 


a 


FILTRON TRIGGER PULSE PACKAGE N-191 FILTRON TRIGGER PULSE PACKAGE N-185 
For 5949/1907 and 5948/1754 thyratrons For 1257 thyratron 


Size: 1%6" x 244" x 4%" high (4%4” overall) Size: 2%" x 5%" x 5%" high (7 overall) 
Input: 550 VDC @ 26 MA max. Input: 4 KVDC @ 82 MA max. 
Output (thyratron grid disconnected) Output: (thyratron grid disconnected) 
Pulse Width: 2 usec min at 70% amplitude Pulse Width: 2 usec min. at 70% amplitude 
Amplitude: 1000 V peak positive Amplitude: 2500V peak positive 
Rise Time: 0.35 usec max. 26-70% impedance: 15 ohm nominal 
impedance: 70 ohm nominal Repetition Rate: 0-1250 pps 
Repetition Rate: 0-1500 pps 


*There is no MIL specification for the 1257 type thyratron, but the pulse package 


characteristics conform to the latest extant specifications for this tube 


Canadian Representative: Aircraft Appliances & Equipment Ltd., 585 Dixon Side Road, Toronto 15, Ont., Canada 
brarron- CO., INC., FLUSHING, LONG ISLAND, NEW YORK 


PLANTS IN FLUSHING, NEW YORK, AND CULVER CITY, CALIFORNIA 
RF INTERFERENCE FILTERS + FIXED CAPACITORS + PULSE NETWORKS + DELAY LINES 
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The British Electronics Industry is making 
giant strides with new developments in 
a variety of fields. Mullard tubes are an 
important contribution to this progress 


for 
medium 
power, 
high 
fidelity 


equipment 


ELS4 
" . Principal Ratings 


Heater 

Max, plate voltage 

Max, plate dissipation 

Max. screen voltage 

Max, screen dissipation (max. signal) 
British high fidelity experts know Max. cathode current 


that for medium powered equipment there is no finer tube than the Base 


&4. A pair of these tubes provide a power output of 10oW at a 
bL84. AY - , I P _ on! m Small button noval 9-pin 


listortion level of less than 1°,, while their transconductance value of 


11,300 wmhos results in exceptional sensitivity. The EL84 may also 

Supplies available from:— 

In the U.S.A. 

International Electronics Corporation, Dept., 
A single EL84 has a maximum E5, 81 Spring Street, N.Y.12, New York, U.S.A 


plate dissipation of 12W. It provides an output of §-6W for an input 


x used for higher powers. For example, two tubes in push-pull will 


provide outputs of up to 17W at an overall distortion of 4°). 


In Canada 

Rogers Majestic Electronics Limited, Dept. IE., 
Supplies of the EL84 for replace- 11-19 Brentcliffe Road, Toronto 17, Ontario, 

ment in British equipments are available from the companies listed Canada, 


ignal of less than $V r.m.s. at plate and screen voltages of 250V. 


e a 


ELECTRONIC TUBES 


Mullard used throught the world 


I ager piping: epee 


MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, ENGLAND ae 


the Trade Mark of Mullard Ltd., and is registered most of the principal ccuntries of the world QA 


MEV 43 
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Re es 


Can you use the talent that built 
1,500 Y-4 bombsights on schedule? 


These General Mills technicians are representative of the production talent that built more than 


,500 Y-4 bombsights, 1,500 coordinate converters, 1,400 azimuth and sighting angle indicators 


and 1,400 amplifier and power supply units—and, delivered them to the Air Force on time. Here 


the men inspect a bombsight before it progresses to the next stage of production 


Because we have the highly skilled 
men—and the men have the specialized 
tools and machines—we produce preci- 
sion piece parts or complete, complex 
assemblies to meet the most exacting 
requirements 

While building the Y-4 bombsight 
we improved original design, exceeded 
USAF specifications. In addition, our 
thorough testing facilities assured de 
livery of only perfect instrument 


CREATIVE RESEARCH ANO DEVELOPMENT -f- PRECISION ENGINEERING AND PRODUCTION 


Such performance has come to be ex 
pected of us and has benefited many 
We'd like to help 


with your production problems too 


other customers 


Booklet Tells More, « 


chanical and electro-mechanical 


xplains me 
production facilities Send to 
Dept KL, Mechanical Divi 
sion, General Milla, 1620 Central 


Ave. N.E Minneapolis, Minn 


No slow-downs for the B-47 — Bomb- 
sights ready in advance! During pro 
duction of the K-47 Stratojet, not 
a one was kept from the ready-line 
for lack of a bombsight. The same 
developmental, engineering and pro 
duction skills that gave the Air Force 
on-time delivery are available to 
speed production of your products 





New IRC 
Dual Diodes 


New answer to the bulk, higher cost, and 
assembly problems of vacuum tube diodes in 


low current applications. 


® featuring balanced miniature selenium cells 
with low shunt capacitance and high back 


resistance to 25 volts 


*® excellent stability and reliability over wide 
temperature range and environmental 


conditions 
® long life 


® economical 


New IRC 
Distributed 
Parameter 
Delay Lines 


Acompact, more uniform prod 
uct for time delays of less than 
1.0 microsecond at impedance 


levels of 4000 ohms or less 


designed for mass produc 


tion in a continuous process 


featuring high stability and 


uniform characteristics 


economical 


lead resistors 
her operating 
sembly at 


of oxial 
es, hig 


Ex panded line 


nC 
offering wider rang 
temperature 


lower cost. 5 7 and 10 wott 
wn ’ 


s and easict - 


e now ovailable 


ratings red to ele- 
tically secv ' 
auioma | security 


. eads 
' maximum 


termina 


ment for case with 


t 


> mic 
,quiar cera! 
ectangy 
e sturdy f* 9 


cial RC insulating 
spe 


cemen 


New IRC Mermetic 
Sealing Terminals 


| 


makin 
TRETE 


Superior hermetic sealing and insulating performance 


in miniature units meeting a wide variety of space, 


electrical, and termination requirements 

® four body designs and six lead types 

® excellent resistance to thermal shock, zero water 
absorption, physically tough, will not crack or craze. 

® special fluorocarbon plastic body with superior 
electrical ond mechanical characteristics 





te on 
Deposited Carbo 
-istOors _ 


- ~~ o or line pro 00 med 
R ed = molded resistor ny up to Y 
New ng term s!0 bu k 


ons of 


obtainit 9 \e t and 


with $ 


m ¢ 


> watt pating> 


1 and é 


avings 
ohms »sit 
" tics and re 
 , Ve- scteris 


. ’ hara 
life c 
\ e excell nt oad at 
\ tance to 29'"9 5 ot 70° ¢ ambie 
/ ratec © 


Low Range 


BW Wire 
Wound 
Resistors 


Now mass produced at low 
cost for transistor applica- 
tions where the low value 
and stability of a wire 
wound resistor is an impor- 
tant factor. Ruggedized unit 
to withstand rigors of mod- 


ern installation techniques. 
© fully insulated 


® values from 0.24 ohm to 
10 ohms 


slated Composition Resistors « 
sited and Boron Carbon 
stors @ Power Resistors @ 
Voltmeter Multipliers © Ultra HF 
and Hi-Voltage Resistors 


INTERNATIONAL RESISTANCE COMPANY 


Dept. 233, 401 N. Broad %1., Philadelphia 8, Pa. 


In Canada: International Resistance Co., Lid, Toronto, Licensee 


‘ +* 


low Wattage Wire Wounds 
Resistance Strips and Discs 
Selenium Rectifiers ond Diodes 
Hermetic Sealing Terminals 
insulated Chokes © Precision Wire 
Wounds ® Potentiometers 


Send complete information on Selenium Dual Diodes, Delay Lines, 


Hermetic Sealing Terminals, | | Power Resistors, Molded Deposited 


Carbon Resistors, BW Wire Wound Resistors 


Nome 





IRC PLANTS— Asheville, N.C. © Boone, N.C. 


Company 
Burlington, lowa ¢ Philadelphia, Pa 


Hycor Division, Syimar, California Address 
Circuit Instruments Inc., St. Petersburg, Fla. (subsidiary) 


Hycor Company, Inc., Vega Baja, PR. (subsidiary City . . - -Stote__ 
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used in its Printed Circuits 


A leader in the manufacture of « tal computin em ug ighing approximately | oz a ind 3 oz, pet 
Remington Rand Univae uti ‘st | | inuitaecturis yu oot: or heavier if required, Many users have found 
technique bec itis ecomy of iat tiribepure characteristi io re 


circuit boards completely free of detect tle opper can be used instead of the 2 07. required 
In examining coppel clad laminated bo | le itt hen othe ol coppe ire used. thus eflecting still 
Revere rolled coppel Remington Rand tn ‘ ‘ i ing in material cost tevere Rolled Copper 
found even the finest lin vere treer tron I purtiote eeds requirements of standard peciheation ind meet 
ind other imperfections. In addition, there ! et ASTM BS specifications for purity with 99.9% minimum 
ible lead inelusion Also I olled copp i o our laminator regarding 
uniform. We get 
Le ned 


Revere does no laminating of printed circuit boards, 


making only rolled copper. Revere Rolled ¢ opper can 
also be furnished rolled down to .0006 for coil wind- 


ing applications, Reg. | Pat. Of 


Copper the ideal med for these oru ad eure { i : Pp 
And the ire the eason 0 ould if t tha 
vere Rolled Copper “ ed iW order 


from our lami 
ivailable im t 


in widths up to dG" and it 1, 0026, and OTS Unavac FILE COMPUTER 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y , Baltimore, Md.; Chicago, Clinton and Joliet, IL; Detroit, Mich 
Los Angeles and Riverside, Calif.; Neu Bedford, Vass.; Brooklyn, N. Y Vewport, irk 
ht. Calhoun, Neb. Sales Offices in Principal Cities, Distributors Everywhere 
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CTC family of kollet knobs mat 


Circumferential 4 


them firmer hol 


ng power whether or 


Three who'll dress to please you 


CTC's family of kollet knobs is care 
fully made of prime materials, as are 
all CTC components. And they have 
this added feature, being in the open as 
they are: They're good-looking and 
adaptable 

Made of molded Tenite II in matte 
finish their metal face plates snap into 
place, completing the design and cover 
ing the kollet locking device. You have 
a choice of ten color inserts for instru 
ment panel coding, and can have the 
knobs with or without skirts or indi 
cating lines 

Reliability is the key characteristic 
of every component CTC makes. Every 
component is unconditionally guaran 
teed in quantities from one to millions 
Other 
forms, coils, terminal boards, terminals, 
diode clips, insulated terminals and 
hardware 

For sample specifications and prices, 
write now to Sales Engineering Dept 


CTC components include coil 


116 


Cambridge Thermioni« 
137 Concord Ave., Cambridge 38 
Mass. West Coast stocks maintained 
by E. V. Roberts Associates, Inc., 5068 
West Washington Blvd 
16, and 61 
City 


Corporation 


Los Angeles 
Renato Court, Redwood 
California 


CTC Panel Hardware meets or betters govern 
ment apecifications. ‘Typical quality hardware 
folding 


thumb screw, plug and jack, shaft loch 


shown: oval handle, adjustable handle 
handle 
Other quality hardware includes battery clips, ter 
minal boarda, diode clips, dial locks. Variety of 


finishes available 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components 
custom or standard 


continued 


minum 
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‘Square RE-USABLE Metal 
Pad-Kaging Containers 


; 


ELIMINATE ssiy «fil 


handling and storage problems 


REDUCE shipping 


weights and cubic footage ~~ ch 


Be rod 


ae 


These RE-USABLE Metal Pad-Kaging Containers were developed 
by PETERS-DALTON for the U.S. Armed Forces. They have been 
approved and are in use for shipping and storing innumerable 
items. 


P-D Containers eliminate the storing of many cumbersome and highly 

inflammable materials—they also eliminate the excess labor usually required 

in packaging such items as delicate radar instruments. Older methods 

caused finished packages to be heavy and bulky. They were susceptible 

to breakage and penetration to moisture and fungus. They were wasteful 

because of their excessive use of man-hours and materials, culminated by 

the eventual scrapping of the expensive packaging. Also, when reshipping 

was required, old fashioned containers after having once been opened, Materials formerly used in pack- 
were seldom satisfactory for adequate repackaging of the materials — aging one light military electronic 
endangering them to damage while in transit. These inadequacies and uae 

limitations have been virtually eliminated through P-D RE-USABLE Metal 

Shipping Containers, 


“ f e 


Features include: Lightness: Completed packs weigh far less than older 


style types. Compactness: The P-D RE-USABLE Metal Containers fre- 
quently save more than 50% of cubic footage. Economy: Material and 
man-hour outlays for packaging are reduced 25%. 


Special Features: Containers are equipped with air fill valves to 


eliminate dangers of fungus or moisture and dial type humidity 
indicators. Drop handles furnished for containers weighing less than 
200 Ibs.—heavier containers have been designed for fork truck lifting. eT 
Extremely simple to close, only ordinary bolts (4 on the smallest con- 
tainer to 14 on the largest) are required; the simplest of hand tools 
perform the closing or opening operations. Optional: Pressure relief 
valves to equalize inside to outside pressures. 
* * . 
These RE-USABLE Metal Containers were manufactured by PETERS-DALTON 
for items ranging from aircraft engines, electronic parts, to large A-N con- 
tainers in all types and sizes for shipping purposes. Complete engineering 
and manufacturing facilities are at your disposal for design, testing and 
fabricating. We'll be glad to tell you more—just write, wire or phone. 


STEEL SHIPPING CONTAINER DIVISION 


ee ae ae 
be closed and sealed. Note the 
ET ee 





SANGAM © 


for low voltage 


power supply... Type DCM 


Electrolytic Capacitors 


In computers, calculators, electronic controls, 
and related equipment—wherever capacity sta- 
bility with long life is a must—count on Sangamo 


ype DCM Electrolytic Capacitors. 


[hey minimize ripple voltage and insure steady, 
stable DC voltage. They save space by eliminat- 
ing any need for heavy, bulky choke components 
with their substantial and often-varying load 


voltage drops. 


Maximum Voltage Rating: 450 VDC 


Sangamo DCM Electrolytic Capacitors provide 
exceptionally low equivalent series resistance 

. assure extremely high capacity for case size 
in low voltage ranges... and are specially de- 
signed to permit high ripple current without 
overheating. They can be supplied in maximum 
energy content rating of 80-watt seconds in 
voltage ratings from 15 to 450 VDC. Maximum 
capacity value of 33,000 mfds. can be supplied 
at 15 WVDC. 


J . ‘ r tle . Y ‘ 
Write to-day for your file copy of Sangamo Senin teh Cnahini teens, 
— tors are housed in seamless, drawn 
I ngineering Bulletin TS-114. aluminum containers with gosket- 

sealed molded alkyd resin base 
thermosetting plastic covers. Detail 
of cover construction insures mini- 
mum contact resistance in current 
carrying members and provides 
on adequate safety vent in cose 
of heavy overload. 


CAPACITY CHART 


Rated Max. Cap. in Max. Cap. in Max. Cap. in 

SANGAMO Voltage DC 2%ex4% Can 2% x4 Can 3% x4 Can 
12,500 20,000 25,000 
. 9,000 15,000 20,000 
Electric Company 4:800 8.000 10,000 
2,000 3,500 5,000 
X , : Rey 1,500 2,500 3,500 
Electronic Components Division 1/000 1500 2'300 
800 1,250 1,750 
700 1,000 1,500 
SPRINGFIELD, ILLINOIS 600 1000 1250 
400 $00 1,000 
150 400 800 
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VINYL COVERED CABLE 


GIVES TV CAMERAS 


SHARPER VISION 
COMPLETE FLEXIBILITY 


TOP PERFORMANCE 


Brand vinyl-coated multi-conductor cable, 
custom manufactured for RCA, provides sharp 
pictures, deadens noise interference and adds 
flexibility to RCA television cameras. Running 
from camera to control point, this cable often is 
used in lengths of 1000 feet. It is a 25 wire 
cable (three groups of six, one group of four 
and three shielded leads). Brand vinyl coating is 
rugged, much tougher, in fact, than old-style 
rubber coverings and allows use of larger 
conductors while maintaining the same O.D, 
requirements. 


Brand's highly-skilled engineering department 
welcomes the opportunity to work with you 

on solving design problems or making up 
prototypes. Brand leadership and know-how 
is yours without obligation. 


Write for complete information, If quotations 
or samples are desired, include specifications. 


WILLIAM BRAND 
& COMPANY, INC. 


WILLIMANTIC ap oO 


ES AND CAM C8. MARNEBRESD AND CASE ABGEMELICS PLASTIC AMD COATED INGLULATIOG TUGINGS, IDENTIFICATION MARKERS 





THERE ARE NO RA 


é 7 ‘ 


eae aft 


iifinit 
compl \ pI min 


to scicntust I nm th 


HUGHES 


ENTIFI« STAFF RELAT 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


Hughes Aircraft ( ( er City, ( 
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HIGH CONDUCTANCE 


SILICON DIODES 








RETMA; hen he ecifica ‘2 IN4+s2B 
IN4+85B 
IN+d84B 
IN4+85B 
IN4864A 


GHES PRE 


, California 


HUGHES PRODUCTS 


HUGHES 


Fic). 


SEMICONDUCTORS 





EES, MES can you qualify 


FILL OUT AND MAIL TODAY 


Collins Radio Company Confidential Application for 


LAST NAME FIRST NAME 


STREET ADDRESS 


EMPLOYMENT RECORD 


EMPLOYER'S NAME, BUSINESS 


yr 
PRESENT OR LAST EMPLOYER 


| | 
| | 


FORMER EMPLOYER 


STATE NATURE OF YOUR MOST RESPONSIBLE POSITION 


EDUCATIONAL RECORD 


COLLEGE OR UNIVERSITY 


MILITARY SERVICE RECORD 


BRANCH OF SERVICE 


Signature — 


COLLINS in 
Aviation 


Collins completely oufits airline, military and busi 
ness aircraft with the most advanced communica 
tion, navigation, flight control and instrumentation 
systems in aviation, Many new lightweight, reduced 
being delivered. Collins 
designed the original Integrated Flight System, leads 
in combining comm/nav/ident units into a single 
compact ""CNI" package for new military aircraft, 
and continues to pace the industry in developments 
in airborne radar, ADF, ILS, VOR, HF and VHF 


communication 


size versions are now 


LOCATION 


Technical Employment 


BIRTH 
MIDDLE NAME DATE 


PLAC 
STATE AcE 


SALARY POSITION AND NATURE OF DUTIES 


DEGREE | GRADE PT. AY. 


RANK OR RATING | ACTIVE SERVICE ENTRY DATE | DISCHARGE DATE 


COLLINS in 


Ground Communication 


Collins engineers, designs and supplies the equip 
CUM Oe Le | 
point-to-point communication systems of any scope. 
The Collins system engineering staff is backed by 
the finest equipment in the world, whether standard 
MF, HF or VHF, Transhorizon “scatter,” microwave 
relay and multiplex or single sideband HF. Typical 
of Collins communication progress is 'Kineplex'’ — 
a high speed data transmission system doubling 
communication capacity. 


Send your application to: 


L.R. Nuss 
( ollins Radio Co 
Cedar Rapids, 


lowa 


Fred Aiken 
Collins Radio Co 

2700 W. Olive Ave. 
Burbank, California 


Harold McDaniel 
Collins Radio Co 
1930 Hi-Line Drive 
Dallas, Texas 





as a Collins engineer ? 


ou've got to be good to 


Y Command highest salary 


Y Advance rapidly in a strong, growing company 


Y Work with highest caliber development groups 


VUse the world’s finest engineering facilities 


V Maintain Collins creative reputation 


Collins depends on its 


you have to be good to 


Collins Research and 


Collins hard earned 


a solid foundation of engineering talent 


sales growth of the 


Collins emphasis on 


increased 10 


sonnel has more than kept pace 


COLLINS in 
Amateur Radio 


In the early 1930's Collins set the standard in 
Amateur radio and, through continuous design and 
OO a ee i ee 
single sideband station — the most honored and 
prized in the Amateur fraternity. This station is the 
top performing rig on the air with its kilowatt 
KWS-| transmitter and highly selective 75A-4 
receiver. Many of the leaders in the electronics 
industry became acquainted with Collins through 
the Company's superior Amateur equipment. 


engineers 
earn 
Development 


reputation was 


Company has 
engineering 


fold in the last 


That's 


a place on 


Sales 


10 years 


Collins growth 


} 
vee Oe 28 | 


why 


team 
built on 
The 
justified 
have 
And 


employment of research and development per 


will continue, and you can be a part of this 
growth 

Send the application form printed on the opposite 
page as an expression of your interest in knowing 
Your 


application will be held in the strictest confidence 


more about the opportunities at Collins. 


and will be answered immediately by a personal 


letter. Take only a few minutes now to fill out the 
application and mail to one of the addresses listed 


rhis can be the turning point in your career 


COLLINS in 
Broadcast 


Collins supplies a complete new AM station from 
mike to antenna or modernizes existing facilities 
Besides the 
supplies the broadcaster's needs with such advanced 
additions as TV-STL mi 
ghtest 4-channel remote amplifier on the martet 


PT a ae of transmitters, Collins 


crowave relay system, the 


phasing equipment and audio consoles. Collins 


Te 


a 


service organization has built an enviable 


n assisting the broadcaster in LL) 


tion or in times of emergency 


CREATIVE LEADER IN ELECTRONICS 


Collins Radio Company — Cedar Rapids « Dallas « Burbank 





POTENTIOMETER Vs. RHEOSTAT 


POTENTIOMETER 


ath 


< Specify BORG MICROPOTS 


POTENTIOMETER as a RHEOSTAT 


Pal aOh ari 


x 
- 
100% 


VOLTAGE 
RESISTANCE OHMS 


Rheostat Potentiometers should 


he used whenever possible to reduce systems errot 


Potentiometer \ 


Definition: A rheostat is a variable current control. 
and Cxcessive cost Hlere 5 why 


Accuracy When used as a rheostat (2 wire hook 


POTENTIOMETER as a POTENTIOMETER up) the accuracy of the potentiometer is determined 


by the absolute resistance R., for any given position 


Definition: A potentiometer is a voltage divider. of the control shaft (Fig. 2). 


Accuracy Potentiometer accuracy is determined by Rheostat accuracy 1S de pe ndent upon the absolute 


the ratio of R, to R, for any given position of the resistance at any point 


control shaft (Fig. 1). Potentiometer accuracy ts in 
dependent of total resistance. Commercial precision 
potentiometers are designed for use as voltage 
dividers. Therefore, the total resistance ts 5%. 
However, the output voltage is the ratio of R, to Ry 


and provides i linearity accuracy of 0.10) (hig. 1). 


Linearity accuracy in commercial precision potentio 


Commercial precision potentiometers, when used as 
rheostats, have an absolute ohmic resistance R It 
may deviate from zero to 5©) from theoretical over 
the range of zero to 100C% of shaft rotation (Fig. 2) 
Errors in distribution of this resistance (comparable 
to potentiometer linearity tolerance) must be added 
to this error to ascertain the “total ohms per degree 


meters 18 O10, 


conformity’, the true measure of rheostat accuracy, 


Consider the possibility of a closer total resistance tolerance to provide greater accuracy when used as 
rheostats. Commercial tolerance on fixed resistance is 59 with special selected values to 1° This 
selected accuracy, if duplicated in a rheostat, would still be 10 times greater than the standard 0.1% ac- 
curacy of the commercial potentiometer. Factors which contribute to the difficulty in tight total resis- 
tance tolerances in fixed resistors are: resistance stability, temperature coefficient, and the absolute ohmic 


value of commercially available resistance alloys. 


Fhese limiting factors apply to potentiometers used as rheostats. This increases the cost of such units 


just as the cost of tight tolerance fixed resistors is considerably greater than standard tolerances. 


We have found, through years of building potentiometers, designing equipment and in consultation 
with customers, that when systems can be designed to use potentiometers in place of rheostats, greatly 


increased accuracy results and usually the cost is reduced 


Write for Complete Engineering Data * CATALOG BED-A56 


BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION 


JANESVILLE, WISCONSIN 
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Waldes Truarc grip rings used on die-cast studs 
eliminate threading, tapping, other costly machining 


Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure 
parts to studs of the zinc die-cast base of its “Masco 500” 
portable tape recorder 

The rings—which need no grooves—replace nuts, screws, 
cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 
operations, Because a single cracked or broken stud would 
render the entire cast base useless—and with it, all assembly 
completed to that point—the rings also eliminate extremely 
costly rejects. 


Whatever you make, there’s a Waldes Truarc Re- 
taining Ring designed to improve your product...to 
save you material, machining and labor costs. They’re 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 


Pivot Assembly of shift lever (A) is secured by a single 
Waldes Truarc Grip Ring and washer Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truarc Grip Ring eliminates that problem 
it requires no groove and may be seated over the washer at 
any point on the stud, automatically compensating for accu- 
mulated tolerances in the parts. BRAKE ASSEMBLIES (B and C) 
use Grip Rings to secure the brake wheel and spring sub- 
assemblies. Here again problems of critical tolerances are 
avoided and expensive rejects eliminated 


different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truare 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


For precision internal grooving and undercutting...Waides Truarc Grooving Tool! 


WALDES 


\ RETAINING RINGS 


aa a ~ WALDES KOHINOOR, INC. 
, 47-16 AUSTEL PLACE, L.1.C. 1, N.Y. 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, 6.7. 

Please send the new supplement No. 1 which 

brings Truare Catalog RR 9-52 up to date. 
(Please print) 


Name 

Title 

Company 
Business Address 


Zone — State 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. $. Patents pending. Equal patent protection estabiished in foreign countries. 


See the Truarc Exhibit at the Design Engineering Show, New York Coliseum, May 20th to May 23rd. Booth No. 1010 
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wif for wuf, the smallest, most stable, 
fixed capacitors you can buy—Here’s why... 


Ihese are vlass capacitors probably “as &5°C., the average change in capacitance 
much as one-third smaller than those of these units is less than 0.4% after 1,000 


Bulletin shows performance charts. Bul 


letin CD-1.00 contains charts and other 


you're used to, certainly much lighter hours, less than 0.6% after 10,000 hour data on these capacitors. Circle this 


Fhough made with glass, they are not Yery low drift. This drift is so slight that | ™4gazine’s service card for a copy o1 
fragile. In fact, the layers of glass dielec write us direct at Corning 


it's generally within the normal error of 
tric, the metal foil plates and the leads 


measurement, Taking MIL-C-11272A a 
a standard, capacitance drift is less than Ask for information on these 


0.1% or 0.1 uuf (whichever is greater) j ; . 
This unusual construction, developed other Corning Capacitors: 


it Corning offers you these advantages Predictable, retraceable TC. The differ Medium Power Transmitting——-CY60 and 
ence in [TC between any units at any given CY70. Ideal for mobile RF transmitters 


temperature 1s less than 14 ppm/ ( It is Canned High Capacitance Provide the 


{ ; ' well within the limits of 140 © 25 ppm/* ¢ idvantages of rugged glass design to 
muitors, ane Similar aevices you can cu your spe ficat 
: from — 55°C. to 4+ 85°C. and referred to ' peciications 


15 0¢ Subminiature Tab-Lead—-Up to 90% less 
assemblies with these capacitors. See table ; volume compared to pigtail types. To 
your specifications 


are fused into a surprisingly rugged, in 
eparable unit 


Small size, light weight. If you're at work 


on guided missiles, fire controls, com 
valuable ounces and inches from) your 


ibove for some indications Low loss. Even at clevated temperatures, 

Exceptional stability. After a load life the dielectric loss is relatively low. Dis 
5 25 

test at SO0% more than rated voltage at ipation factor at | ke, and 25°C, is about 

0.055% and independent of capacitance 


Special Combinations The performance 
and benefits of glass in infinite shapes 
sizes and leads. To custom order 

Capacitance in vuf 


300 V 85" ( 500 V 125° ( Other electronic products by Corning Components Department: Glass Film Type Resistors*. LP, 


1.240 1-150 LPI, H, R, N, S, HP and Water Cooled Styles. Direct Traverse and Midget Rotary Trimmer 
57-1200 57.510 sen 
200.8100 200.3300 Capacitors®, Metallized Glass Inductances, Delayline Coil Forms, Bushings, Enclosure Tubes, 


470-10,000 470-6200 Rectifier Tubes and Attenuator Plates * Distributed by Erie Resistor Corporation 


CORNING GLASS WORKS, 94-5 Crystal Street, Corning, N. Y. 


Electronic Components Department 
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MAGNETIC 
TAPE 
APPLICATIONS 
BY AMPEX 


Here is how magnetic tape gets the answer 


When things happen ir it of a jet en from 60 evel Servo Speed ¢ ontrol holds L pre 

fine, other occurrence I ur follow in a cision signal on the tape in step with a precision ONE OF A series 
flash no pun intende¢ mean in a fraction of time source. At any instant these signals will be 

i millisecond. Those t jet engines have in phase within a millisecond or less (depending 

found that magnetic tap wding can be used on tape peed 

to make a millisecon Oh normou and to Mavbe you like your data recordings referred 
how even fifteen microseconds as a significant in to the time of day In any of several forms of digit 
terval. Transducers in key points in the front and il coding, such information fits nicely on a timing 
rear of the engine feed par illel tracks on the tape track. The time code ce signates hours, minutes 


The umount of off set between parallel signals pro second 


s and even the milliseconds between. Com 
vide i measure of their relative timing mercial « juipme nt is available for search and con 
trol. Itean run the tape juickly 
to any minute and second you 
designate handy if your re 
cordings accumulate by tens 
rr hundreds of thousands of 
leet 
If quick iwccurate measure 
ment of time intervals from a 
fractional second to a few se 
onds in length are your inte1 
est, magnet tape recordings 
Microscopic precision of gap alignment and azi can make the problem as easy 
mth enables magnetic tape to record extremely is counting to 1,254,391 
urate k-to-track time relation on an electronic counter A 
eries ol pulses or mewave 
oscillation ire recorded on a 
Kor n ) I n stacks on an time track parallel to the data tracks. As many as 
Ampex 7 Or 1 } in “electronic ten thousand per sec nad « be recorded accu 
tee juare of the gap ire in line within rately and reliably. Electronic counting of these 
1/10,000th inch. And p azimuth is accurate to pul es measures time intervals to a re juired pre 
t minute of arc, Tape moves past the head at cision. There is no strain on your patience or your 
pee d up to 60 inche 


the track-to-track timing accuracy accordingly 


; per second and multiplies eyesight 

Sut consult us at Ampex before uu rely on sim 

irithmetical conclusion 
in measur 

ble or! I Cay pre | i mall frac 
tion oO riginal speec 1/32nd, 1/100th, ete 
iccording to machine in be recopied onto 
another tape be slowed down again ind then ; 
be recopied onto a visual recording on which MC 


oy ' ond - 


small time intervals are magnified as much as Ampex 


10.000 time Servo Speed Control Electronic counting on a 


equipment as used on timing track measures time 


If to vou this particular example is more spec 
| , ; I : | the FR-100 Recorder intervals between dat 


i 
tacular than useful, note that it is only one of 
numerous talents that magnet ip is in tying 

together data and tim ' If you are concerned with accurate timing of 

others fit your need data and would like to know further of magnetic 

Are you interested in 1 lucing data in pre tape advantages, we will be glad to furnish ad 

me? Ampex | 1 Control can ditional information. Others of magnetic tape’s 

lata with original timing held within capabilities will be discussed in this continuing 

100.000. It doesn't matter if the tape eri Would you like copt mailed direct? 


or if | nut power! fluctuates W rite Dept B.5 


ar — 


MPI X FIRST IN MAGNETIC TAPE INSTRUMENTATION 


HARTER StTReevT «© Renpwoonp Ciry, CaLironrn 


tates and ( ada; Foreign Representatives in countries around the 1 





How RIM CTeffon: Tape improves electronic 


Has high dielectric strength - conforms to intricate shapes 


component design 


Certain Here are some of the electrical 


properties of R/M “Teflon 


modern electronic 
required a special kind of 
Problem to 
sulator of the high dielectric strength 


thin 


coils in a lon” products for use in the electrical 
Let us fabri 


products to your 


computer and electronics industries 


cate R/M “Teflon” 


specifications or supply the material in 


products: 


insulator design an in 


factor less than 0.0003 over 
entire spectrum from 60 cycles to 
30,000 megacycles 

Volume resistivity greater than 10! 
ohm-cm, even after prolonged soak 
ing in water 

Surface resistivity 3.6 x 10! 
even at 100% humidity 
Good arc-resistance on 
to an arc, the material vaporizes, 
leaving no carbonized path 

High short-time dielectric strength 
values range from 1000 to 2000 


1. Power 


required—even in sections—and rods, sheets, tubes and tape Write for 


your free copy of our bulletin “R/M 
Leflon 


conforming to the contours of the 
small circular coils 


R/M “Teflon 


ideal solution to the problem. “Teflon 


Products.” 


lape provided the ohms, 


*K DOS . 
has unusually high dielectric strength exposure 
It 1s 


many 


completely unaffected by the 


adverse conditions to which 


electronic Components are frequently 


subjected—corrosive elements (includ 


ing ozone) in atmospheres, high tem 
and the like. R/M “Teflon” 


relatively easy to apply 


pr ratures 
bape 1s 
I 


even on intricate shapes, such as the 


Raybestos-Manhattan has 


volts per mil, depending upon thick 
ness 

Resists high temperatures 
properties are essentially 
up to at least 400°] 


electrical 
unchanged 


extensive 


ferrite coil shown above experience in developing R/M “Tef- 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa.; Bridgeport, Conn,; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC, Engineered Plastics « Asbestos Textiles ¢ Mechanical Packings « Industrial Rubber « Sintered Metal Products « Rubber Covered Equipment « Abrasive and 


Diamond Wheels « Brake Linings ¢ Brake Blocks « Clutch Facings e¢ Laundry Pads and Covers ¢ industrial Adhesives « Bowling Balls 


Want more information? Use post card on last page 
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Centralab Series PA-230 


Since 1922, industry’s 


No. 1 source of Rotary Power Switch 


standard and special 
electronic components 





Smallest, most versatile, 
multiple-circuit 


rotary switch 


Centralab Series 100 


An ultra-small switch that measures less than 1” in 
diameter — weighs less than an ounce — yet has the electrical 
rating of larger, heavier switches. 

Available up to 12 positions. Make and break, resistance 
load, .5 ampere at 6 volts d.c.; 100 milliamperes at 110 volts, 
a.c.; Current-carrying capacity, 5 amperes. bs 


eS 


Ideal for band switching in subminiature electronic a 


PACKAGED 
SETHI 


YY 
4 V4 
Ps 


equipment, transistor circuits, aircraft instruments, 


and guided missiles 


Maximum voltage flashover 
Features not found in | High Q — Low loss 


phenolic-type switches Minimum inter-circuit capacity 
Maximum circuit flexibility / 


lp, 


| 
aaa i 


8 


ACTUAL SIZE 


Centtralab 


A DIVISION OF 
GLOBGE-UNION INC. 
962 E. Keefe Ave 
Milwaukee 1, Wis 
/n Canada 

804 Mt. Pleasant Road 
Toronto, Ontario 


New 36-page Switch Catalog 
nentil Provides specifications on the complete 
ALS Thy line of CRL switches capable of 
. handling power from a kilowatt to a 
microwatt. Write for this catalog today 





NEW 


UNIVERSAL 


SYSTEMS 


meet 90% of magnetic tape data recording needs 


You get all the precision and 
accuracy of a custom design and 
the off-the-shelf availability and 
dollar savings of a “‘package’’ de- 
sign in Davies new Universal Tape 
Systems. 


Every component has been de- 
signed to provide maximum flex- 
ibility consistent with overall sys- 
tem accuracy. Interchangeable 
electronics match the system to 
your individual requirements .. . 
now and for years to come. Specify 
a Universal System that satisfies 
your immediate requirements .. . 
adding tracks of data capacity as 
requirements grow. 


Any one of the maximum of 


fifteen tracks provided can carry 
data recorded by any one of the 
three major techniques. Inter- 
chaygeable Direct, FM,and PWM 
electronics assure you a vital data 
recording system .. . able to han 
dle each new job as it arises 
Standard options are also available 
to meet the special needs of tele- 
metering and multiplexed data. 


Among the features of a Davies 
Universal Tape System never be 
fore available in “‘package’”’ equip- 
ment are six tape speeds at the flip 
of aswitch... automatic switching 
discriminators that match tape 
speed at the transport . . . precise 
phase coincidence of data among 


Obtain your Scotch Brand recording tape for an 
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all tracks... and facilities for elec- 
tronic flutter-and-wow compensa- 
tion. Every item has been proved 
through years of service in jets, 
missiles, and on the ground. 
Here’s a brief rundown of the 
options available to you when 
specifying a Davies Universal 
‘Tape System that will grow with 
your recording requirements 
Transport: Standard transport of 
fers up to six speeds, selectable at 
the flip of a switch. Precision 10! 
or 14” reels available for 1” or 
1'.”’ tape. Three-speed transport 
optional for PWM systems. 


Heads: In-line multitrack head 
permit up to 15 tracks on 1! 
tape, assure precise time and phase 
coincidence of data among all 
tracks. Separate record and play 
back heads provided. Interleaved 
head stacks permitting up to 30 
tracks on 1!."’ tape, optional for 
telemetering, other applications 
not requiring data coincidence 
Direct Recording electronics record 
and playback data from 100 to 
100,000 eps. Ideal for high fre- 
quency data, also for recording 
complex wave forms made up of 
many frequency multiplexed sig 
nal channels. Bandpass type dis 
criminators provided for recover 
ing multiplexed data. 

FM electronics frequency modu- 


sy ymentats nm recording needs at your nearest Honeywe justrial Seles Office 


Want more information? n last page 


late a stable carrier with the data, 
to provide extremely accurate data 
reproduction, independent of tape 
variations. 
Pulse Width Modulation (PWM) 
electronics permit up to 90 chan- 
nels of quasi-static data on each 
tape track. All PWM electronics 
are compatible with standard key- 
ers and decoding equipment. 
Flutter-And-Wow Compensation 
electronically eliminates the ef- 
fects of tape speed variation. In- 
cluded as standard equipment 
whenever discriminators are used 
for data recovery, they can be 
accommodated by every Universal 
Tape System. Compensation per- 
mits FM channels of a Universal 
Tape System to preserve a high 
signal-to-noise ratio—better than 
50 db at 30 ips, for example. 
COMPLETE INFORMATION on 
Davies new Universal Tape Sys- 
tems, and how they can satisfy your 
magnetic tape data recording needs 
is provided in Bulletin 2701. Write 
for your copy to Minneapolis- 
Honeywell Regulator Co., Davies 
Laboratories Division, 10721 
Hanna Street, Beltsville, Maryland. 
Or call Webster 5-2700. 


Minn € AP OLIN E 


oneywell 


DAVIES LABORATORIES DIV. 


129 





H) MICRO SWITCH Precision 


++ FIRST IN PRECISION SWITCHING 


Over 200 MICRO SWITCH 


Wide variety of switch types 
in the Hercules 


Series VA Enclosed Switches 

These combine the features of sealed con 
struction and high electrical capacity 
They are available with roller arm or 
lever actuators. 


Series V3 Basic Switches 

These have the highest electrical capac 
ity for their size of any switch available 
Are available in wide variety of terminal 
designs, contact arrangements and oper 
ating characteristics 


Series SE Sealed 

Subminiature Switches 

These are the smallest and lightest com 
pletely environment-free precision 
switches available. They are built to give 
trouble-free operation in a temperature 
range of from —65°F to +212°F 


Series DT Double-Pole 
Double-Throw Switches 

These switches simultaneously make and 
break two independent circuits. The 
double-pole double-throw switches are 
rated for 10 amps. 125 or 250 v ac; ‘ 
amp. 125 v de; 4 amp. 250 v de. Tem 
perature rise limits maximum continuous 
current to 10 amperes per pole. 


Precision Switches help 
make Lockheed’s C-130 
Hercules a superb 
military plane 


MICRO SWITCH Engineering Service cooperated with Lockheed 
engineers of the Georgia Division, Marietta, Ga., for five years 
in the designing, planning and manufacturing of this plane 
the first propjet transport accepted by the U.S. Air Force 


Over 200 precision switches at strategic points perform impor- 
tant functions in the operation of this superb aircraft. Other 
MICRO SWITCH precision switches are employed in components 
for this plane supplied by other manufacturers. Still others 
provide important controls for the machine tools used in the 
building of the C-130 itself 


Whatever your design—be it aircraft, machine tools, or any 
type of industrial equipment — MICRO SWITCH Components and 
MICRO SWITCH Engineering Service may help you make a good 
design even better 


MICRO SWITCH reputation for reliability, precision and per- 
formance is written in the success of such products as the 
Lockheed Hercules and thousands of fine industrial products 
MICRO SWITCH Engineering Service is as close as your tele 


) 


phone. Why not call the nearest branch office today’ 
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Cm hm to bid 


Here’s a tough switch 
to take the roughest going 


Che MIckO SWITCH sealed Type EN switch ¢ Precise performance after 100 hours in 
was designed to meet tough aircraft prob ilt brine spray 

lems. Its many unusual features are now . 
Precise performance after hours of im 


meeting many exacting industrial design 
£ cts i ¥ mersion under 36 in. head of alternating 
requirements 
1 iced and heated water 


How good is this switch? Check your re Precise performance unaffected by 30 
quirements against tests like these days’ operation at 104°F and 95% 


’ ; : humidity 
e Precise performance at minus 65°F or 


heated to plus 180°F Operating force No chattering of contacts —or loosening 
to 20 lbs. available to facilitate ice of parts — during vibration tests of 10 to 
breaking 500 cycles per second 


for Catalog No 


Hermetically sealed basic switch 


. insures constant performance 
<> | 
This small Micro switcH- aroller-lever actuator suitable for actuation by cams, 
Type HS precision switch slides or other mechanical means 

is truly hermetically Characteristics of Switch Shown 
sealed (glass to metal Operating force—10 to 22 0z.; Release force—4 oz 
min.; Overtravel—.010 min.; Differential travel 
insure constant operat 020 in. max.; Weight 1.5 oz 


and metal to metal) to 


ing characteristics under any environmental condi 
Electrical Characteristics — 25 volta dc —inductive 10 

tions—for example, no condensation problem , a = : 
amperes; resistive 25 amperes; 125 volts ac—~indue 
The switch shown has a lever type actuator for inline tive 1 ampere; resistive | ampere. (Send for Catalo 
I J K 


motion operation. The switch is also available with No. 77 


Sealed — Reliable—Versatile— 
Give millions of operations 


The MICRO SWItcH ‘Type ! j i ill idjustable through 360°. It may operate 
two-circuit witch which meet i Ww n either direction, or one direction only 


iriety of ine trial d iff j 
indu , ; Sr requis Che electrical 1 iting | 10 amperes 120, 


ment It is extremely reliable, ruggedly 140 or 480 volt rT H._P. 120 volts 


housed and can be mounted in almost | HP. 240 volts 


rT ae S ampere 115 


any location. Actuator head may be re volts de 1 ampere 240 volta de ] 
moved in the field and rotated to permit ampere 550 volts de Pilot duty rating 


ictuation trom any of the four quad is 600 volts ac maximum 


j 


rant he roller-arm actuator field (‘omplete information tin Catalog M.S) 


MICRO SWITCH, @ Division of Hone yuell M 3 C R Go 5 W i y C H 
pioneered the manufacture and development 
of precision snap-action switches A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


/ snada, Leaside, Toronto 17, Orteno «+ FREEPORT, ILLINOIS 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


Can We Afford 
a $71.8 Billion Budget? 


The BupGcET submitted to Congress by Presi 
dent kisenhower for the year beginning July J 
proposes federal spending of $71.8 billion. In 
only four years, three during World War II and 
one during the Korean War, has the govern 
ment spent more, Under the proposed budget 
the government expects to collect $73.6 billion. 
mostly through individual and corporation in 
come taxes, 

The principal reason for the size of the budget 
and for this year’s increase is an expanding 
defense program. About 60% of all budget ex 
penditures in the coming fiscal year will be for 
national security programs. Moreover, this area 
accounts for about 90°) of the proposed i 
erease in federal spending. In addition, as the 
chart shows, there are large expenditures pro- 
posed for purposes other than defense. 

Continued budgets of this size, some contend, 
will lead to inflation and wreck our economy 
It has been suggested that they might lead to 
“a depression that will curl your hair.” Yet 
many insist that the budget, large as it is, still 
is inadequate in many respects for defense. 
schools, agriculture, small business, health, re- 
search, indeed, for almost every activity in 


which the government has become involved 


Is It Really Too Big? 


Actually, the proposed budget would 
place no greater burden on the economy 
than any budget in the last six years, be- 
cause our economy has been growing. bed 


eral spending per capita under the proposed 


1These figures refer to the regular federal budget and do not 
include operations of trust fur ds primaruy for sor al security 
programs and the new federal aid program for highway 


which are financed by special taxes 


budget will be about $416, or $10 more than 
this year; but our per capita income rose almost 
$80 last year. And, because of our increasing 
population, next year’s expenditures will, in 
fact, amount to dess per capita than in 1954 
when federal spending was $4 billion lower. 

\nother way of measuring the burden of gov- 
ernment expenditures on the economy is to com- 
pare the purchases of goods and services of all 
branches of government federal, state and 
local with the total output of the nation. The 
share of our national product taken by govern- 
ment this year will be about the same as in the 
past two years and, furthermore, about the same 
as the average for the past 28 years. 

By the standard of any recent year, the budget 
is within the means of the American economy. 


In this sense. we can “afford” it. But the pros- 


FEDERAL BUDGET EXPENDITURES 


71.8 BILLION 
$68.9 BILLION : 


| 


NATIONAL 
SECURITY 


Civil 
| BENEFIT , 
$16.5 | PROGRAMS 


i atest deal 1 INTEREST 
| 


$7.3 ON DEBT 
ieodbinine cde sacle 
< $2.5] GOVERNMENT | 
OPERATIONS 


1957° 





pect of steadily ine reasing hudgets, requiring 
20% or more of our national income. introduce 


another threat. 


The Real Threat 


Large and rising budgets that do not balance 
government spending with higher tax collections 
clearly would be inflationary and would destroy 
the value of the savings and income of all who 
lagged it} the race with climbing prices But 


serious dangers will still exist even if our budget 


continues to be balanced, as this year’s is 


@ Budgets that require a large take in 


taxes eat up the savings required to finance 
private industry. What the taxpayers must 


give the government they cannot save. This de 
prives private industry of the savings and re 
SOUTCES needed to expand and mode rhize pro 
ducing facilities. 

@® High tax rates also undermine the in- 
centive to save and invest in normal busi- 
ness enterprises by taking such a large 
share of any income gained. Taxes on cor 
poration income now take 52% of all income 
over $25,000. And taxes on individual incomes 
can take as much as 90°, of earnings that re 
main after this 52°, bite. 

@® High taxes encourage, on the part of 
both individuals and corporations, the 
search for “gimmicks” and special treat- 
ment. As a leading character in Cameron 
Hawley’s novel Executive Suite observed: “To 
a far greater degree than most people realize, 
income tax has become a primary governing 
factor in corporation manage ment.” Indeed, it 
is only because of the numerous gimmicks and 
spec ial provisions now available that high tax 
rates have not already inflicted greater damage 
to CCOMOTIIE meentives. 

These dangers comprise the real threat of 
large and rising federal budgets. It is a threat 
to continued’ growth of our economy, and it j 
no less a threat merely because the budget Is 


technically in balance. 


What Should Be Done? 


In attempting to hold government spending 
within reasonable bounds, we should nol hold 


back on needed civilian programs. The heavy 


demands now being urged at all levels of gos 
ernment for roads and schools, tor instance, are 
largely the result of failure to keep pace with 
the growth of the country. Furthermore, we 
cannot cut provisions for national security below 
the minimum level of safety. And unhappils 
defense in the rocket and missile age is fan 
tastically and ever increasingly expensive. 
What we can do is enforce some financial 
discipline on our military leaders, and hold 
down our defense expenditures by making sure 
their demands are justified and by requiring 
efheiency. In the civilian programs, though some 
need to be ine reased to serve a Prowing economy, 


we can eliminate the outright waste. 


A More Difficult Job 


We must also do something far more ditheult, 
and that is to reduce federal program of aid to 
per ial groups at the expense of all the tax 
paye rs. The new budget calls lor over > » billion 
for veterans, and another $5 billion for farmers 
\ number of industries and areas stand to 
receive aid itt large amounts based less on 
necessity than on political pressure These 
demands for increased aid, year after year, 
must be resisted if we are to have any hope 
ol stopping a relentless rise in out budget. 

Phen. as oul national Income Mmereases, Wwe 
can look forward to reduc ing tax rates and pro 
viding greater incentives for the private sector 
of the economy. Only in this way — by keep- 
ing government spending in line with 
economic growth — can we prevent our 
federal budget from being a crippling 
burden. 


Thi mie age is one ola serte prepared hy the 
WecGraw-Hill Department of Economies to help 
Lncredase public knowledge and under landing 
of tmportant natton-wide development Per 
tor i freel extended to neu paper 

roup or individuals to quote or reprint all 


or part ol the text 


hecatt Miu : 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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ENGINEERS’ QUESTIONS AT VOUGHT 


‘““Old Indestructible” Paid a 
$3 Million Dividend in Data 


recovered and 
W hen a 


, It got 


When a missile can be flown 
flown again, it becomes an acquaintance 
single Regulus I missile came home 15 times 
a name 

“Old Indestructible” began her career by return 
ing flight test information to Vought engineers. The 
missile gave the acid test to new launching meth 
ods, guidance principles, performance maximums 
and telemetering channels. Three flights, and the 
bird had paid for herself in fat data installments 

When the missile had been picked clean by 
Vought reliability and systems men, she joined the 
Navy. Fleet submariners and surface seamen were 
ready to operate Regulus as 
nuclear weapon 


teach them 
The missile qualified'six Navy 


teams in Regulu 


a target drone and 
Old Indestructible was chosen to 


tactics, logistics and maintenance. Repeated launch 
ings at 70,000 pounds thrust stretched her airframe 
Flight and ground-run time on some components 
mounted above 1,000 hours. Operationally, how 
ever, the missile was sound when time came for her 
l6th and final flight, a shipboard launching in a 
imulated nuclear attack 
hanks to Old Indestructible’s dogged return 
ibility, Vought engineers could design its reliabil 
ity standards into every Navy-bound Regulus. Re 
ults were unpre edented. With the Fleet, Regulu 
| has completed its 500th successful flight with out 
tanding on-target success probability 
loday, Vought missile men are using the 
ery concept to foolproof a mightier missile. Thei 
Regulus Il has completed 13 flights to date. Signif 
icantly, six of these flights were made by one missile 


recoy 


Package Designer for Electronic Equipment 


Guidance Engineer 


Electronics Production Engineer 


CHANCE 


tC fT G 


lo arrange for a personal interview 


! 4 prompt report 
on these or other current openings, return coupon t » 


Ra 
wee rs 
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OR PORATE DO 


Your income goes further in Dallas 


tate income tax. No local or state 


Senior Sysiems Design Engineer 
“Xx OW chool and property 


mt of living 


That Dalla x iving 


better livin 


VOUGHAT AIRCRAFT 


QBAaLLaAS, TEXAS 





mean 


A Transformer becomes a precision device 


with Allegheny Magnetic Materials in the core 


ALLEGHENY SILICON STEEL 
ALLEGHENY 4750 
ALLEGHENY MUMETAL 


n of a transformer is ne oriented silicon steel), and a wide 


I ignetic Core around elecuon of special high permeal ility 
t, With Allegheny ma a Allegheny 4750, 
a 
2 
Uhl fr your Copy 
“TRANSFORMER LAMINATIONS” 


all users of « 

rstrip. @ Let us suy 

ply t/legheny Ludlum 

Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry D 


| Sree HE | 
ADDRESS DEPT. E-89 Al legheny Lud lum \ Gneeaens act ) 
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of this 
Differential 
Voltmeter 


isan 
Airpax 
Chopper 


CHARACTER s 
OF TYPE 175 CHOPPER 
A chopper amplifier extends the range of this null 
reading VIT'VM down to 0 + 0.01 DC volt. An 
Airpax Type 175 chopper modulates the input signal 
at 60 CPS so that it can readily be amplified and 


Drive 


Frequency 60 +3 CPS 
Voltage - ».3 + 0.6 RMS volts 


then the chopper synchronously rectifies the signal Contacts 
and returns it to the DC portion of the meter Dwell Time - 167 + 10 electrical deg 
Here is another example of how a reliable chopper Balance - - within |5 electrical deg 
helps provide the stability essential to modern Phase angle - 20 + 5 electrical deg 
Voltage - - - up to 100 DC volts 
Current - - - - - = upto2 MA 
Noise - - = 50 microvolts average 
life - - = = = = = 2,000 hours 


electronic equipment. This particular instrument is 
one of the precision laboratory meters developed by 
John Fluke Manufacturing Co., Seattle, Washington 

Type 175 chopper is one of the Airpax family of 


miniature choppers. For full details just write to Hermetically sealed for trouble-free 


Sa ARPA 


DESIGNERS . — 


operation in any atmosphere, 
humidity, or altitude. 


MIDDLE RIVER + ~paanmons 20, MD. 
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how Westinghouse stretches transformer life 
through R-F studies in ACE enclosure 


R-F interference which often occur feet wide, and 25 feet high fulfill 
In power transformers Comes under this requirement by providing a guar- 
trict regulation by both the FCC and anteed attenuation of over 100 db for 
militar iuthoritse Standardized test all frequencies from 14 ke to L000 m«¢ 


have been ‘ft up to check t , r , 
lave Db et up to check this inter This Ace enclosure is constructed of 


\\ ' 1°} , ( prefabricated galvanized steel panels 
ptatnaai i cacnpenty entail teinns sue Facthngetion and frame RiI-Design)* which a 
Pransformer ‘Test Center at Sharon { 
Pa eCnyvineet roontou e the © mea 


urements of radio frequency to actually 


ference against allowable limits. But at 


ures permanent warp-free protection 

\ unique feature of the enclosure ts if 

16- by 20-foot electrically operated ver 

—" the life of transiormer tical lift door \u operated contact 
When r-f generation occurs ina tran fingers around the periphery completely 

former, it releases ionized gasses whicl eal the door against r-f leakage 

hisave deleterio effect on the tran Thi 


example of Ace enclosures for 


former windin Reducing, oreliminat 


hielding is just one of the many 


ing the cause of is lonization, indi 
cated by the generation of r-f interte 
ince, greatly increases transformer life 


room \ce ha de l ned and upplied 
to meet the requirements of industry 
military ind medical work. If you 
omaketheaccurate}! idio frequen¢ \ havea hielding problem in your plant, 
measurements required, both the tran an Ace Engineer would be glad to di 
formers and the delicate test instru cu it with you and outline an effec 
ments must be isolated from all sorts of tive, yet economical solution. Or write 
outside radiations. A large Ace shielded for a free catalog on Ace standard 
enclosure measuring 28 feet long, 32 enclosures 


First and Finest in Shielded Enclosures 


ACE ENGINEERING & MACHINE CO., INC. 3644 N. Lawrence St. ¢ Phila. 40, Pa. 
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NEARLY 500 G-E MIDGET SOLDERING IRONS are helping to speed 
assembly of IBM’s giant 704 and 705 ‘electronic brains’’ by 
providing fast, efficient hea housands of intricate joint 

Each complex data pro ing machine demands perfectly sol 
dered joints to assure dependable operation. IBM found that 
the G-E Midget i provide excellent heat recovery, even wit] 


500 General Electric midget irons speed 
assembly of giant IBM “Electronic Brains” 


= Y 


FOUR-IN-ONE IRON wit 

We g | 1 
( Ye General Electric Mi 
Midge 


ing pe 


For more information, write for GED-2243, G-E Midget Soldering Iron, Section 724-6, General Electric Co., Schenectady 5, New York 
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Mallory 
Quality 


at 


Moderate 


Cost 


Here’s the newest addition to the Mallory capacitor line—a complete 
array ol low-cost metal tubular aluminum electrolytic capacitors in 
miniature. Especially designed for the ever-widening field of miniature 
circuitry, these components are excellent for such equipment as transistor 
ized pocket radios, midget recorders, and similar portable electronic gear 


Available in an extremely wide range of capacity and voltage rating 

these miniature capacitors are built to the same high standards of Mallory 
quality known the world over. Featured are the extremely small physical 
sizes and exceptionally low leakage current ratings—the latter, a very 
important factor in the design of battery powered equipment where 
battery drain must be held to a minimum, 


The container for these miniature electrolytic capacitors is made of 
aluminum, with silicone rubber hermetic end seals. Capacitors can be 
supplied with vinyl insulating sleeves, if required. The leads are of No. 22 
gauge bare tinned copper, 1*4 inches long. These capacitors have an 
operating range of 20 to +65°C, Actual size ranges from as little as 
diameter by !.”’ long to the largest, .’ diameter by a!" long 


Complete data is available from Mallory—ask our representative, or 
write direct. Mallory engineers are available to assist on your capacitor 
application problems. 


Expect more...get more from 


Serving Industry with These Products: 


Electromechanical Resistors * Switches © Tuning Devices © Vibrators P.R. MALLORY &@& CO. inc 
Electrochemical Capacitors © Mercury and Zinc-Carbon Batteries 
Metallurgical Contacts ° Special Metals . Welding Materials 


Parts distributors in all major cities stock Mallory 


standard components for your convenience RB. MALLORY & CO. Inc:, INDIANAPOLIS 6, INDIANA 
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By JAMES M. SNODGRASS 
and 
JOHN H. CAWLEY, Jr. 


cial Development Division 
stitute of Ocea ography 
f of California 


La Jotla, C4 ornia 


FIG. 1 
low-pass filters for X-Y chart recorder 


Outputs of depth and temperature sensing systems are separated in high and 


BATHYTHERMOMETER 


*UMMARY 


of temperature against depth. 


Absolute accuracy 


Two-unit transistorized system lowered from ship gives plot 


in depth is better than 


0.25 percent and temperature sensitivity of 0.05 degree C can be obtained. 


Vibrating wire transducer and thermistor Wien-bridge oscillator provide 


depth and temperature data, respectively 


CKEAN temperature i tur 
O tion of depth provide valu 
ible information for oceanographi 
tude Previous methods of me: 
urement by mechanic: 
vided an accuracy of 

5 ft in dept} 

Resolution of the ordet 
1,000 in depth and 0.1 C 
perature are required in 
day oceanographic work. In addi 
tion, continuous 
The 
one approach to thi 


profile recording is 


desirable system described 


here j prob 
lem 

Fig. 1, 
frequency variation of a thermistor 


In the block diagram of 
Wien-bridge used to 
Depth in 
formation is provided by monitor 
the 
vibrating wire connected to a flexi- 


oscillator is 
measure temperature 


ing frequency change of a 


142 


Depth Measurement 


\ Vibrotron is a 


tran 


vibrating-wire 


ducer in which a mechanical 


displacement is converted into a 


frequency change of a vibrating 


wire. The wire is connected at one 


end to a ssure dia 
the 
diaphragm changes the tension in 
the thus the fre 


vibration, Frequency 


pre Sensiny 


phragm A displacement of 
wire changing 
quency of 
range of the unit used in this equip 
ment is 9600 to 
11,240 eps. 
Electrically, 


approximately 


the 
is similar to an electrically driven 


vibrating wire 


angles 
When the 
ral frequency, 
generator, generating 
amplified 
If some of » amplified 
fed back to the ends of 
the with 


erated 


wire in phase the 


voltage, vibration 
tained 
added to the 


amplifier to control the amplitude 


An age circuit i 
of vibration. The output frequency 


of the system is a pure sine wave, 
controlled by the axial displacement 
of the wire. The output frequency 
is thus nearly a linear function of 
the pressure applied to the pres- 


sure-sensing diaphragm. 
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Research ship equipped with boom for raising and lowering bathythermometer to measure Depth sensing unit with cover removed to 


temperature gradient of ocean water show vibrating-wire transducer (center) 


Telemeters Ocean Data 


drive the ! leasured value « 


‘ ‘ ; 


con an t 


amplitude milliampere for the t 


plifier used with the vibrating wire ecause the relationship between istor used is 33 ohm 


transducer, Because the vibrating mplitude and frequency ired al 


tatic wire impedances ¢ ion 1s exponential, it ars lue t f 


par ron 


maintain the 


Temperature Stability 


emperature abilit 
r is considered adequa 
plication ea-water 
ire yvenerally is found in the 
0 to 28 C. Bias stabiliza 
tion is generally established by the 
large emitter resistors and the volt 
age divider in the base circuits of 
the first two stages. The degree of 
temperature stability was meas 


, ci , ; ired in actual tests from 5 to 55 C 
FIG. 2—-Transistor amplifier for vibrating wire transducer uses age to maintain output , 


level at constant amplitude Fig. 3C shows the results of out- 
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emperat 
quen 


! 


First stage gain (A), output and age response (B) and frequency response curve 


or transistor amplifier used for depth measurement 


Wien bridge oscillator cir s asure water temperature Units encap 


ulated in epoxy resin and 


Circuits 


W ier 
th 6014A ermistor 


element 1 


} ‘ ) | ) - , s "5 . 
e bridge | { { , FIG. 5 Plot of oscillator frequency varia 


hosen bec; of Implicity and : — : : tion with temperature 
pendable performance It one 
that eparate 


tne 
are necessar\ 


hie 
relationship, 
temperature graph 
formed. An average se 
about 40 cps per des 


il hed 


Battery Supply 
Lin chosen use 40-n » “ 
FIG. 6-—-Zero set circuit used with re 


making economi corder, Variable resistor and potentiom 


feasible. The grou ( ter are helical type 





Ab 


1ooo 


Typical family 


1st of San Diego 


Surface Instrumentation 





Simultaneous Color-TV 


UMMARY Differential gain, phase characteristic, flag burst and chroma 
amplitudes can be determined on monitors or home receivers using test 
eJ signal that is transmitted simultaneous with program. Waveforms occupy 


three horizontal lines, one line displaced above top of picture 


OR several years there has been vindows, stairsteps, multiburst be apprehended until the system 
ces for some type of informa and variable-duty-cycle bars. These has degenerated to the extent 
tion that can be transmitted dur may be transmitted during the sta- causing noticeable impairment 
ing a television program to estab tion breaks and provide much valu picture quality. The extent of such 
lish levels of sync, setup and peak ableinformationconcerning system impairment may produce only 
white. With the introduction of performance. Since tney do not picture degradation or it may rulr 
color broadcasting, there has devel appear during program transmis the picture completely. Needed is 
oped the necessity for determining sion time, it is impossible to ap a signal that may be transmitted 
differential gain and phase chara praise the performance of a system concurrently with the _ television 
teristics of the system as well a vhile it is in use program, one that does not produce 


the amplitude of flag burst and Pict Quallt adverse effects upon the 
icture Quality 


picture 


chroma and yet is of such nature as to 


Considerable progress has been Departures from normal, either iffer the same distortions as the 


made by the use of such signals a ady state or transient, ¢: picture. The signal to be described 


53.56-M 
SUBCARRIER 


FIG. 3--Block diagram of the complete test signal equipment 
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requirement 
now tne test ignal 
for three different oscilloscope 
sweep time In Fig. 1A, the signal 
appears after the second 
equalizing pul ( during the 
cal blanking time. The 


which oc ipie hree horiz ‘ FIG. 1 Test signal for three sweep FIG. 2—Signal inserted in color program 
speeds. Signal appears after second set (A). Test signal inserted in monochrome 
of equalizing pulses (A) in vertical blanks program (B) shows no flag burst 


lines, is located close to the 


the picture As shown in Fig 


Lne 


blanking 


and mor 


oO magenta and , Kist anywhere 


| 
the pedestal tretching or clipping 


| 


croseconds of syn bar will not reveal the am 


‘s the magenta sine-wavy departure from the original 


and the next bar. This has a dura The half-amplitude bar 


tion of 20 psec and an amplitude’ to establish all other level 
of 100 IRE units, which corre assumed that this bar can be sent 
ponds to white. The rise time of undistorted through he circuit 


this bar is 0.1 psec. Centered on under test. Since it closely approx 
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Circuit diagram of the 


simultaneous color test tignal generator 
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suffer a 


white bar has twice 
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distort 
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amplitude the 
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COUNTER CIRCUITS 


————By E. F. WELLER, Jr., N. W. SCHUBRING and M. E. FITCH* 


Kesearch Staff 
al Mot ( 
Jiet Vich 


UMMARY Peak pressure distribution counter quantizes a sixty-degree 
sector of crank angle into three-degree intervals or channels to study igni- 
tion characteristics of various fuels for auto engines. Two-decade counter in 
each channel is gated by 21-stage ring counter to register possible pulses 
occurring at time of peak compression pressure. Equipment uses plug-in sub- 


assemblies Ww herever possible 


~ ARTICLE-INDUCED IGNITION has 

' i P:: eived considerable attention 

é in the past few years., It may be 

4 o ‘ al a "A “A detected by engine roughness 
2 8 4 3 58 


8.6 caused by wild ping, preignition or 


postignition. Recent studies ind! 


“* -_———e 9 ; 
' Ff , 4 Ss cate that use of higher compression 
ratios in the near future may be 
| wa \imited by this phenomena rather 
16.° 9.3 22. 2 


ae than by fuel octane requirement 


1 2 
A number of method "have 
a been proposed for measuring and 
evaluating particle ignition, but 
these methods give LIV 
: ‘ rather than | ive : { 


Thi article I 3 
ment developed to pre 
‘ i 
> and accurate metnoc 
+9 f 2 ’ 46 6.3 


Combustion 


a c 


FIG. | { normal combustion sequence (upper two rows) as viewed through a 
quartz headed engine and complex pattern resulting from particle-induced ignition (bottom i normal operating nd 
rows). Numbers represent crank-angle position in degrees during power stroke ne evlinder combu 
proceed ui 
mooth-burning flame front. Pa 
le ignition, on the other hand 
( erratic fuel burning It 
In preignition, et 
different types of combu 
are shown, for normal operatior 
and for particle ignition. 
he method for rating fuels con 
ts of determining the difference 


in position of peak pressure fot 


FIG. 2-—-Block diagram shows how crank angle is quantized into 20 channels 
register distribution of peak pressure pulses occurring during ignition 
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ELECTRONICS 


ANALYZE IGNITION 


Information obtained from peak pressure distribution counter on racks at left, used with 
single-cylinder test engine at right. enables engineers to determine particle ignition 
characteristics of many fuels in a relatively short period of time 


rmal and particle ignition when distribution counter have been 


imilarly 


Part 


compared to reference shown to prod ice 


ignition is produced ate dati ate 


ufficiently accur 


icle fuels closely 


a known 


tne 


weight of en 
al Peak Pressure Counter 
‘ ia Tl wT 

and t fuels \ mplified block diagram of 

counter ji Fig. 2 


vhe el, connected to 


ynenronize 


hown in 


nyine ind 


placement 


de 


igned to 


veform 


May | 


Extensive use of plug-in subassemblies is 
evident in this view of the counter. Duct 


at right distributes power to assemblies 


Thus, a 


duced but 


constant delay is intro 


one whi h 


sated 


muy be 


readily compen 


The instrument can 


the 


normal 


be started 


any point in cycle 


enpyine 
vhen obtaining a 
on However, 


effect 


dl 
vhen te 
of particle indu 


nece ary 


FIG. 3 Simplified 
generated 


timing chart. 
peak pressure is gated 
through synchronized ring counter. Dec 
ade counters register coincidence between 


peak pressure and an open 


Pulse 


at 


ring stage 
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FIG. 4 


| 
| 


Timing-pulse circuit. Negative pulses at 3-degree intervals are generated from capacitance variations between timing wheel 


and displacement pickup that are amplified and shaped to trigger the blocking oscillator output stage 


chamber by 
When the 
mitted to the 


the 


tion 


high 
nitrogen valve 
ynal is tran 


‘ 


iit, opening and 


pate 
tne peak pre 
the 


Operatior 


ure 
on to totalize) 
oincidence yate 


the counter is more easily un 


the 


tood pb referring to 


diagram in | 


Reset Pulse 


The re 
engine rey 


the 


pulse occur 


oluti and synchronize 
ring counter prior to the opera 


oft the the 
The ¢ 


lectrical analog of the capacitances 


timing 
apacayaye signal, an 
ariation between the displacement 
tud in the 

fed to a 
The 


l differentiated 


ieckup and a timing 


vheel, | twin-triods 


thi 


neva Ve 


am 


output 


plifier from 


the 
diode 
\ mall capacitor acro 
ol al 


lave 


and 


portion removed by 


clipping 
the output 
the 


econd amplifier filter out 


FIG. 5 
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put and help oscillation 


vnich 


preve nt 
tend to be generated in thi 
point the 


of the 


ignal level i 


wrong pola 


Kt ampli 
the ynal te 


amplifier 


pulse amplifier is a 150-1 


pul e Vith 


neya 


Timing Pulses 


fimit {7 pul © are al ( 
vheel 


placement 


pene 
} 


rom the with a Ca 


Liming 
and di 
There 


eparated by 3 


pacayapye tran 


21 of these pulse 
that 


duce) are 


dey increments 


can be adjusted to 


in the 


occul 
engine cycle by angularly 
vheel with re 
The wheel is located 
that channel 1 begins at or near toy 
dead 
timing 
Ihe 


nifting ne { 


the pi k ip 


centel The circuit 


Por 
pulse l hown in Fig | 


fed to ampl 


detector o itp it 1 


REGENERATIVE 


DIFFERENTIATOR 


drive a 


The output from 


“a ion of 90 


anyw here 


pect to 
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fier J 
( lippe r } 


and then tl 


Only the 
tions which occur on 
tal are 


tne entire 


nal pe cle 
ignal 
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output from liffere 
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ind di ive 
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in kf ly 
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ed t 
clipping ley 


normalls 


VER-DORIVEN 
AMP 





Capacitor-type transducer detects cylinder pressure var.ation to drive peak pressure pulse circuit to produce output pulse 
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ignal corresponding to 


the 


top 


tion of the 


all pressures just above com 


pression pressure at dead 


center. The resulting signal has a 
flat baseline 


position of 


otner 
thus 


differentiation to 


and only one 
ZETO 


itself to 


and 


slope 
lends 
provide a baseline crossing point at 
the time corresponding to peak 


pressure, Since the clipped signals 


assume a variety of waveshapes 


and have a wide dynamic ampli 


tude range, regenerative differ- 
entiator V,, was developed 

The differentiated 
V,, which 
the peak pressure 
by J The 120-yyf capacitor from 


output to 


signal 
crosses the Daselln 

time is amplified 
oscilla 


ground prevents 


tion. Stage J iS an overdriven 
amplifier normally biased near cut 
off to provide a signal approaching 


The 


time of peak 


a rectangular pulse leadit ( 


edge corre spond to 


pressure. Thi ignal is differenti 


ated and the pike is re- 


tage V 


triggers 


negative 
moved by clipping the 


[he positive spike 


one 
hot multivibrator V,, to provide a 


This 


retriggering re 


16-millisee rectangular pulse 


insures that any 
ulting from oscillation in the am 


plifiers is precluded and a spuriou 


peak-pressure pulse cannot 


occul 
until the active channels have been 
passed 

To supply the proper waveform 


to trigger the counters, the 16-mil 


rectangular pulse is 


the 


lisec again dif 


leading spike 
shot 
The output rectangular 
width of J 1s 


ferentiated and 


made to multivi 


brator V 


trigger one 


pulse normally set 


DIFFERENTIATOR 
CLIPPER 


vidth con 


to 20 w see by the pulse 


inverted by \ 


trol. This pulse is 


and applied to cathode-follower Vis 
the 


formed to a value sufficieutly low to 


where impedance is trans 


drive the connecting coaxial cables 


Ring, Gate and Counter 


The 
pulses 


reset pulse an timing 


control a ring 


counter or electronic cornmutator 
Che 
the 
count 


tu 


ween an active channel and a peak 


channel decade counters and 


coincidence yates 


when coincidence 


pressure pulse. The peak press 


pulses at this point have been gated 


and inverted by the control circuit 


oO permit counting during a 


speci 


° | 
interval 


fied 
Kach counter stage 

an Eecles-Jordan circuit 

odes of all 


tage are 


! 
lett ecTtions 


each 


tied to a common 1,000 


ohm potentiometer while the « 
the 
common 
When these 
t adjusted t 

ately 1 to 2 
the quiescent state will be such that 
20 of the left sections of the 2] 
tages will be conducting the 


remaining 


odes of right sectior 


to a 20 OOO-ohm 
meter commor 


ode res) oO! are 


a ratio of approxim 


while 
right section of the 
conducting to end up 
The 


applied 


tage must be 
ith equal cathode potentials 
negative timing pulses are 
left-section cathodes 
imultaneousl Che 
vhich the left section 


conducting will be 


to all of the 
one tage in 
had not been 
forced into con 
duction by the negative timing 


pulse, Each successive timing pulse 
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that is normally set to 20 usec by the pulse width control 
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the ring one step forward 
the 
ired by a reset pulse which con 


ndexes 
Orientation of ring is as 
ditions the ring such that the first 
channel gate from the ring in each 
cycle is generated by the first stage 
The 


from 


successive positive gates 


ring stages 1 through 20 are 
each applied to one control grid of 
stages 


The 


each of the 


coincidence gate 
the 


control grids of 


eparate 
for each of 20 channels 
ithe 
20 coincidence gate stages are con- 
nected in common and are fed the 
positive-gated peak pressure pulse 
When the peak 


pulse is coincident with 


gated pressure 


the posi 
the 


conducts, 


tive gate from a ring stage 


coincidence-gate stave 
yiving a negative signal. This nega 
reinverted and ampli 
the 
that 


counter 


tive pul e 18 


fied and subsequently fed to 
counter’ for 
the 


registration of a 


inits decade 
When 
the 
count is 
In this 


of 99 counts per channel is possible 


channel units 
completes 
decade, a transmitted to 


the tens counter way a total 


Control and Totalizing 


Che control and totalizer circuits 


hown in Fig. 6 initiate and termi 


nate the active counting period 


Opening the reset bus resets all 
counters including the totalizer to 
When the total 


pressure pulses 


number of 
the 


preset value of the totalizer counter 


Zero 
peak reat hes 
the counting stops 

Chyratron J 


control 


energizes the sole 


noid valve, permitting in 
jection of powdered engine deposits 


The 


thyratron firing time is interlocked 


into the combustion chamber 
by cam-actuated contacts on the en- 
yine to insure injection during the 
intake stroke only, thus precluding 
the possibility of backfire through 
The 


has a 


the injection valve control 
grid Of Vins 


bias. 


normally fixed 
Pressing the start 
energizes the relay, pro 
vided that the interlock is open. If 


the interlock happens to be closed 


negative 
hutton 


at that instant, the relay is short- 
normally 
the 
ener- 


circuited through its 
contact but as 
interlock breaks, the 
gizes. 
The 
driven interlock 
of Vw. is grounded 
10,000-ohm resistor, 


closed soon as 


relay 


that 


closes, 


next time the engine 
the grid 
through a 


overcoming 
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FIG. 6 


Control and totalizer circuits show how peak pressure pulses are gated when particle control valve is actuated. Output is 


obtained when three-decade totalizer counter reaches its preset value which mav he any multiple of 10 up to 10,000 
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FIG. 1—Hypothetical arrangement of nu 
clear-powered aircraft shows relative radi 
ation at distances in radii from reactor 


Designing Electronics to 
Resist Nuclear Energy 


By HARVEY L. MORGAN 


Project Electrical Hngineer 
Research Laboratory 
Motorola, 1 

heh ‘ ig iy 


*UMMARY —— Nuclear power for aircraft and ships requires electronic 
equipment designed to operate in areas of high nuclear radiation. To ob- 
tain reliability, materials and components must be selected that will fune- 
tion properly under these conditions. Low susceptibility to secondary 


radiation is essential to permit servicing of equipment 


D* ELOPMENT of nuclear-powered nuclear reactor could easily have ¢ general radiation problem and 


aircraft will result in nuclear’ radius of lk than two feet makes difficult the servicing of 


radiation becoming an additional wt equipment once exposed to nuclear 
Radiation Effects 


environmental factor for electron radiation 
equipment Each type of nuclear radiation Shielding against slow neutrons 


The components of nuclear radia- affects materials differently. Slow is a simple and inexpensi pro 


; + 4 j 


tion of concern to designers of elec el ns are captured by atoms in’ cedure. A quarter-inch ield of 


tronlk qui ) it ; ti neu ns, a vation reaction This induced Horon carbide-aluminum allo will 


‘ ] ‘ 


artificial radioactivit Will gener attenuate the slow neutron flux by 


ally produce secondary gamma rays a factor of 10 
ith cadmium. Boron absorbs "§ neutrons do not have the 
itrons and emits alpha pat c s-section for capture pos 
tance tw n t! actor a 1 } Cl I two, the alpha parti low neutron > but they 
equipment | é » desirable nce they have a large kinetic energy A 
f 


Considerable istance likely asily opped. The amount of nuclear reactor will produce neu- 


Vw 


separate the electroni eq irtificial radioactivity induced by trons with energy up » 165 me 


from the reactor in a nuclear W low neutrons is a function of the but the bulk of those to be con 


ered aircraft. Radiation intensity r ection for capture possessed tended with are around 1 or 2 mev 
is inversely proportional to the  b » material. § 


Some metals, not- Fast neutrons damage by ela 
al 


square of » distance from > ably cadmium, cobalt and manga- collision with atoms in a crystal 
source, or down to 1 percent at 10 se have very large cross-sections tructure or chemical compound 
radii and 0.1 percent at 30 radii of for slow neutrons as can be seen in Gamma rays have far smaller 
the reactor as illustrated in Fig. 1 Table 1] ‘ross-sections for reaction than 


As an order of magnitude, the Secondary radiation adds to the fast neutrons, so cause little radio 
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Residual activation (A), radioactivity at shutdown (B) and relative radiation (C) of materials as a function of half-life 


by Kigure 2C compares the half-life If the equipment is to be serviced, 
yamma ra | than for an parameter on a basis of radiation then cobalt-containing material 
equal number of fast neutrons po rate and time after shut down hould be shielded with boron alloy 
essing the same energy. Except Both aluminum and iron are al 
onization and reactior VItn t invariably used in the form Gas Problems 
or yamma ra are nol par I ) In considering an alloy lonizatior ] not generally a 
ilarl damaging to electroni use in a nuclear radiation en problem in metals or in ionic-bond 
equipment n quantity of the ironment, the propertie of all material However, in air, 
ordey mapnitude | ner component must be evaluated or 1 ! i it can be a sey 
\ppreciable dan Cobalt is a component of alumi problem waveguides, ioniza 
how at 10 num-alloy magnets, generally, and tior will reduce the maximum 


per em has a large econdary radiation power that can be maintained with 


Two Techniques 


ve to be contended 2@ble I—Nuclear Properties of Materials 


Lhe enyineer are radio 
mn ionization, and truc 


tural damage. Radioactivation will Atom Percent Half-Life 
wantviet thu arviceability of ans per cc ” ‘ absorbed of 
Material x10" 5 Maximum per cm Isotope 


equipment wo technique are 

possible Material with large Aluminum } ; 10b } 10 2.4 min 
Sariun $ ) HOb at BO ey 2 14 86 min 
Beryllium $ ..3 »- bb ) 2.7x 108 yrs 


neutron vith gamma secondarie Cadmium 20-8kb 25 >. 1 yrs 


cro ection for capture of slow 


hould be avoided or reduced to a days 


hromium 8.22 28b ‘ : 
minimum and material with shalt ; 13-40b 7000b at 140 ev . a ili 
hort half-live hould be used for ». 28 yrs 
. opper ‘ 8-3 2 ’ >». 14 min 
tructure \n example of the first > Bhr 

8h 

consideration i ise of nickel or Sermanium ie 100b at 100 ev ; T w0x 
tin in place of cadmium plating - a 
« ire 
In the second instance, aluminum Gold . 30-450b ~ ee ;-10b . o.* deve 
has a very hort half-life (2.4 fron fe 8.4 10b s-Th 2.96 yrs 
Lead 3 10b 10b 33 $2 hrs 
Magnesium }. Sb 22h at 90 ke »b 22 9 5 min 
yeal half-life Iron activation Manganese 7 4 5-20b 2000b at 300 « Ob 2.6hre 
Mercury 45-450b 00b at 34 ey >-10b 47 days 
i Molybdenum ) 6.5-15b 900b at 40 ev 4-10b 67 hrs 
of the equipment, but aluminum ac Nickel : 25-30b 80b et 16 kev 6b ‘ © ee 
tivation would be reduced to 0.017 Oxygen 5 ’ t-12b I4b at 0.44 mey th 
Platinum P 10-208 2kb at 12 ev 6-10b 
Selenium me 10-60b 90b at 27 ev $ 5-10b 67 sex 


utes Silicon s th Ilb at 0.2 mev tb 2.6 brs 


Figure 2A _ illustrates build-up ‘ilver ; 18-100h | 12kb at 40 kev 4-ib 24 sec 


2.3 min 


of induced radioactivity during an Vantalum § 25b I3kb at 4 ey : 16.4 min 


minutes) where as iron has a 2.06 


would build up throughout the life 


percent of peak value in 30 min 


operating period of 40 hours. Less 111 days 
than 1 percent of the total activa rn . — Coo at E00 ev 250 days 
~ 2 . litanium ; 4-10b 100b ; 5.8 min 
tion of aluminum would remain at Tungsten ; 8-28b 14kb at 20 ev 5 . 24 hrs 
the end of the irradiation period 77 days 
Vanadium 6-20b 70b 6 3.9 min 
\enon " 10-321 0b 5.3 days 
radiation rate at shut-down would 9.13 hrs 
Zine Ab 140b at 500 ev $ 250 days 


On the other hand, the secondary 


be much higher for aluminum than 
for iron, as is shown in Fig. 2B. 


156 May 1, 1957 — ELECTRONICS 





This 


pressurization. 


breakdown problem can 
be solved by 

Gaseous tubes, 
for 
affected DY presen 


However, 


photot ibe 


whi h depend on 


ionization operation, are 


parti ilarly 


nuclear radiation 


amplification 
verly affected Thyratron 


a grid-cathode ionization 


and p ilse 


ipphie 


modulator require additional in 


ulation usual requirement 
due to pre 
Where all 


pres 


ove! 
ence of 
pressure Can 
effectiv 


pres 


urization 18 a 
W here 


impractical, 


vaveruide irization 


immersion in sili 
cone oll o1 encapsulation by 
might be used Leakage 


resistance of plastic 


plastics 
and other in 
ilators will be reduced by a fa 
radiation rate, 

The 


ionization. A 


dependent on 


possibly as large as 10 batter 


effect is 


conductor in 


also due to 
ilated 
vill acquire an appreciable poten 
tial with re 


unidirectional 


from ground 


pect to grour d due 
travel 


However, 


and constant 


radiation 


\ mall 


developed 


potential 
with 
to ground 


Probably the 


rapidly decrea 


itron 


form oO ome 
ontradictory, but apparently 
ire may be expected in the i: 
of 10” to 10” fast 

cm diode 


DY golng « hmie while 


neutron 
Germanium tend 
ilicon diode 
increase In res} 
tion 

Some test 
diodes last 
than germanium 
other test 


Only 


lrradia 


diode 


lons inde? 


limited 
tor te 
more 


lan diode 


Shielding 


Shieldis 


igainst fi 


nly a matter of 


down by col 


a+ 


the thermal energy 


lose 


eneryy 
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Table II 


Low 


Medium 


{ ellulose 
Cellulose acetate 
Cellulose Nitrate 
Fluorothene 
Melamine formalde hyde 
Methyl Methacrylate 
Phenolic 

Polyamide 
Polychlorotrifluoroeth ylene 
letrafluoroethylene 

{ rea formaldehyde 

Vinyl chloride 
Vinylidene 


Phenolic, or 
Polyester re 


acetate 
butyrate 


Polyethylene 


acetate 
chloride 


increment 


olliding 


mass 


when ¢ 
ject of eq ial 
moderators are materials 

quantities of hydroge 
Water is used ; a 
t 24 cm of H.O is required for 


10-to-1 attenuation of fast neu 


ny large 


moderator, 


Certain plastics are more 


effective, but the best according to 


data | 


available polyethylene 


vhich requires 15.6 em 


A material known a tetra 
methyl 


vill attenuate fast ne 


ammonium - boro - hydride 
itror by 10 


included 


thermalized 


1 in 3.5 inche and the 


voron will soak up the 


neutron Its density 1 


0.8193 and it is reported 


‘OO | 
If fast 
probably 


conductor 


Threshhold Point 


In general, little or no 


cnanyge 


physical or electrical propertie 


material have been ob 
at | 


ver, that 


plastic 


10” neutror per cm 


‘ 


amount ¢ radiation 


ippeared to be a thresh 


r damage to 
mani 


| he 


and ot 


material 
effect of 


ner in 


radi 


ilators appear 


t inductors, prin 


capacitors and 


ipally Paper, being a complex 


material with | radiation 


ryanic 


resistance, 


replaced 


by materials en i llc yiass 


eramik mylar ar ilicone ma 


terials depending on the 
tion. Magnetic 


and ferrite 


applica 
propertie of metals 
inaffected 
far 


nere 


appear to be 


by radiation dosages beyond 


ything conte mplated 


ganic filler 
in ae resins, 
Ally! dighycol carbonat G 


Radiation Resistance of Electronic Materials 


High 


Ceramics 

mineral filled 
4aSsS 

Glass-bonded mica 

Mica 

Phen | formaldehyde 
Polyester resin, mineral filled 
Polyethylene terephth alate 
Polystyrene 

Polyvinyl carbazole 
Porcelains 


Si hoone rubbers 


that 
temperature 


available 
high 
extended 


(Component are 
aun operate at 
and 


for periods in a 


radiation environment. Glass ca- 


fused-oxide resistors 
Monolithic 


the 


tors have 


pacitors and 


appear very rood 


ceramic capacitors are in ame 
mica 
little 


through 


cla Pome 


vith 


capaci 
operated modification of 
extended 


but 


properties 
others 
fail 


pla tic 


periods of irradiation, 
failed 


ure of the 


nave due to structural 
encapsulating 
Ceramic encased dise ceramic ca 
pacitor 
filled epoxy resin on dise ceramics 
hould al 

Metal 


| , 
nucieatr 


should be good and mineral 


o be good 


little affected by 


thei 


are very 


radiation in physical 
at thre 
with 
how- 
e of insula 
ontinuous, flexible 
coating, if possible, would 
ghiy de Metal 


film-type resistor 


or electrical 
radiation flux 
Wire 


may 


proper tie 
dealt 


wound resistor 


level 
nere 
ever, fall becau 
tion failure. A ¢ 
ceramic 
film, or 


pe ni irable 


other appear to 


have good radiation resistant prop 


; 


eT i¢ 
foil efer 


than 


Inductors wound of 


ably aluminum rather copper 


for activation reasons) appear ad 


Vantageous for everal reason 
Space factor is better and heat con 
duct better If 


aluminum 


considera rly 


4 


] 
with its natural oxide 


and auxiliary insulation ich a 


mylar, is used, the maximum m 


temperature will be reduced 


Life 


increased 


yiven surface temperature 


} 


hence reliability, will be 


VICeCS uch a 
fall in 


inductora in their 


Electromechanical de 
motors and selysns 
the same class a 


ctrical de 


lvn 





FIG. 1—-Effect of temperature on 225.000- 
ohm GE carbon film resistor 


?UMMARY 
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TEMPERATURE IN DEG ¢ 


FIG. 2 


mica capacitor unit 


Effect of temperature on typical 


FIG. 3--Two capacitors de- 


crease effect of d-c leakage on grid bias 


coupling 


Component-by-component survey of problems involved and 


progress to date in achieving reliable operation in 500 C temperature range. 


Knough components of various types are now produceable to permit con- 


struction of subassemblies for multivibrators, pulse preamplifiers, amplifiers 


and other circuits. Some withstand nuclear radiation, shock and vibration as 


well as high temperature 


ontraot 
Spectalty Hlectronic Components 


By R. BRUCE KIEBURTZ 


Engineer, High-Temperature 


General Electric Co., Auburn. N 


Circuit 
Department 
y 


HIGH-TEMPERATURE 


rEADY PROGRESS is being made 
toward the product design 
stage of electronic subassemblies 


the 500 C 


ubassem 


f operation in 
Although ich 
are not yet off-the-shelf items, 


( apable 
rang 
blie 

particular 


pecialized circuit for 


application can and have’ been 


built. Re tance to both high tem 


nuclear radiation 1s 


perat 


demonst by the new compo 


issembly approaches 
are available 
circuits 
multivibrators 
operating 
These com- 


now 
oduction of basic 

such a implifier 
and ppers capable of 
itisfactorily at 500 C, 
ponents are in general prototypes 
vhat will 
Their 


ticular 


eventually follow 


mechanical des.zu in par 
is by no means optimized. 
In most cases physical size and 


nt are hig 


weis rh in relation to elec- 
trical performance. Housings and 


often crude. Mo 
are semi-handmade 


terminations are 


s certain that present designs 
that 
time, 


irable 
With 


refined and de 


he standardized 


the 
filled 


vacuum 


gaps will be 
Perhaps it is significant that 
tubes, which might 


limitations and 


seem 


to be 


the most difficult components 
to design for high-temperature op- 
in fact the most highly 
developed at this 

A number 
able of 


eration, are 
time 

of ‘vacuum tubes cap 
operation at 500 C are in 
development and pilot pro 
duction stages for defense 
These 


thermally 


appli 


cation generally use tita 


nium and a matching 


ceramic of the Forsterite type in 
construction. 
the 
spot 


to the 


tacked CO planar 


Connections may be made to 


ocketing, by direct 
DY Drazing wires 


etrode 


Tubes 


GE 
medium-mu 


high-temperature 
comprises a 


triode, a high-mu triode, a defense 


applications uhf r-f amplifier and 


a power triode with 12.5-watt plate 


1 


dissipation capability. The specific 


external shape of these new tubes 


is not yet finalized. It i expected 


that the final design will provide 
for multiple-point mounting di- 
rectly to 
rhis 


inherent 
to the 


a printed wiring board. 


construction will extend the 


ruggedness of the tube 


subassembly. 


Resistors 


‘ 


Resistors capable of 


500 Care 


operation at 
already available in 
ample quantities for experimental 
GE re 
film de 
hollow 


tube The asistors are 


in some applications 
tors utilize a resistive 
posited on the inside ya 
ceramk 
metal 


high 


sealed by ceramic 


ealing techn tempera 
ture and low 
lues to above 1 megohm are avail 


able Although new 


resistive ims are 


va 
and improved 
under develop 


ment, the pre ently-available re 


tors exhibit t 


ture coeffi ient 


re tor value much as in Fig. 1 


a negative tempera 


which varies with 
A temperature coefficient of 0.06 
percent per deg C is not uncommor 
250K 
and this 


‘ 


for a film 


represents a 


carbon resistor, 


29-percent 
1957 - 


May 1 ELECTRONICS 





FRONT COVER: Operating tests in 500 C oven and on charcoal fire show that printed 
ceramic chassis using silver conductors performs equally as well as above metal-chassis 
subassembly with inset ceramic terminal strips, both using metallized 
capacitor and ceramic tube shown at right 


resistor, mica 


SUBASSEMBLY 


a tempera 


500 ¢ 


lon but not a hermetk eal. Ca 


' ay le] 
pacitors are available in from 


uch re 0.001 


nominal 
ing I ical 


feedback, har: : t 


to 0.05 pf at a 250 


reduced by rat electrica 


] are b0-CDp 


powel 


. " 
Let 


room temperature o per 
60-cps pe ’ iu t 


percent; 


500 


capac! 


00 C 


Capacitors 


DESIGN 


al if 


til 


high-voltage capacitors. 
one I 


ad-<« 


developed, such 


power supplies wi 


| he 


acrec! ry 


achievement ame 


are needed in 


cathode ypass applica 


one pecial requirement 


resistance to nuclear vila 


resisto! and tubs 


ved naturall 


if the 


Hnecause 


material 


controlling ¢€% 


‘ capacitor of 


ad ilthough 





Subassembly encapsulated in alumina sand has high resistance to shock, vibration and nuclear radiation along with 500 C temperature 


rating. Component leads are welded to wire terminals cemented into holes in ceramic chassis 


othe 


conduc- 


transformers using Ceroc or 


ceramic-insulated copper 
have been suc- 


tested 


tors and 
cessfully 


lron cores 
built and 
Wiring 


Hook-up wire for high-tempera 


ture circuits should not be a prob 
lem for single uninsulated conduc 
Nickel o1 


are two of 


tors, 
everal possibilities. A 
ceramic-coated copper wire is use 


ful in some application 


Subassembly Research 


The high-temperature component 


art has progressed to the point 


where certain specialized and use- 


ful subassemblies can be con 
tructed for operation in high-tem 
More work 


is required in component develop 


perature environments 


ment before a wide variety of con 


ventional subassemblies can be 


operated reliably, howeve 
Of every bit as much importance 
as component development is work 
in the area of subassembly designs 
standardization of 


Besides compo 


nent cases, lead configuration and 
mounting provisions, this work in 
cludes 


four 


development and design in 
fields: 
(component 


Connection methods 


to component, compo 


nent to chassis, chassis to cable, 


ete); high-temperature — printed 


suitable chassis or base 
total 


chanical design, including chassi 


wiring; 
materials; subassembly me 


rack and shock-mounting provi 
sions, and simplified assembly and 


test techniques 


160 


Inconel-clad copper 


For commercial system manufac- 


turers or military weapons system 


manufacture) who require com 


plete control or communication sys- 


tems of proven reliability for op 


eration at high ambients, the 


high-temperature component and 


subassembly art has not pro 


gressed to a point where it is di 


rectly usable. But simple devices 
must be built before complex ones, 
and the only way to achieve 
tem operation at high ambients i 


to start by useful and 
sful 


The problem in connection devel 


building 
ucces subassemblies 
opment is to find a substitute for 
oldered 
500 C 


oints. The desirability of 
printed wiring has resulted 
tech 


ease 


in evaluation of metallizing 


niques, mechanical strength, 


of making connections and simplic 


itv of the process. 


Breadboard Example 


Work during the past 
led to 


which are 


year has 


subassembly configuration 
feasible for operation in 
high temperature and high nuclear 
addi- 


the configurations is 


radiation environments. In 


tion, one of 
uited to high shock and vibra 
tion conditions 

The resulting from 
subassembly research is an adapta 


first design 
tion of conventional techniques to 
high-temperature requirements, A 
conventional sheet aluminum 
In place of the 
terminal 


chassis can be used 


conventional made 


strip 
and tinned 


block is 


of phenolic laminate 


brass, a ceramic used. 


Nickel 


the ceramic 


wire tie points are set into 


and anchored with a 
high-temperature inorganic cement. 
Connections 


between components 


and the tie points on the ceramic 
block are 
Another 


which has 


made by spot welding. 


connection technique 


shown considerable 
promise 18 wWire-wrapping 
Most light 


suspended between the tie points on 


components can be 


the ceramic block by 
of their leads 
would be used for 


the strength 
This method 
resistors 


own 
and 
heavier 
stacked 


the electrical connection 


some light capacitors. For 


components, such as mica 
capacitors, 
and mechanical mounting are sepa- 
rated. can be 


directly to the 


Larger 
bolted or 
chassis. 
If bolt 
used, the 


loosely to allow for thermal expan- 


capacitors 
riveted 
and nut construction is 


nuts may be drawn up 


sion, then held in place with a drop 
Another 
to utilize high-tempera- 


of Saureisen 
method is 
ture spring 
Inconel X 
tight against the washer 


cement 


lock 
and 


made of 
draw the nut up 


washers 


Tube Mount 


A novel 
tubes of the metal-ceramic type is 
Fig. 4 
fixture, 


method for mounting 


shown in Using a special 
welding lead 
2 inches long are welded across the 
tube Next the 
placed on a grooved ceramic mount- 
ing block with nickel tie points 
suitably located on the block. 

$y bending the tie point wires in 


wires about 


electrodes. tube is 
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toward the tube and spot-welding 
to the 
while the tie-point wires are under 


a flexural 


wire straddling the tube 


resilient har- 
which 
electrical 


stress, a 
ness is formed 


both the 


the tube and as a mechanical re- 


serves as 


connection to 


straint. 

tube blocks can be 
the 
External 


The ceramic 
mounted either above or below 
top surface of the chassis. 
connections for filament and plate 
power, signal input and signal out- 
made by 


put can be spot-welding 


wires directly to the appropriate 


tie points. Where necessary, woven 


glass tubing may be used to insu 


late one wire from another 

One advantage of the spot-weld 
ing connection technique is the ex- 
which connections 


Spot 


treme ease with 


can be made and remade 


welding works best on materials 
of moderately high resistivity and 
most of the lead materials for high- 
temperature components now being 
fall this 


lead 


developed into 


Nickel 


easily 


category 
wires spot weld most 
if they 


satis- 


Even copper wires, 
are nickel-plated, 
factorily 


spot-weld 


Encapsulated Example 


The 


subassembly 


second high-temperature 


design, based on a 
modular approach, is intended for 
high shock and vibration levels. 
The base plate is a molded or fabri- 
cated ceramic base plate into which 


nickel tie 


inorganic Saureisen 


a number of 
with 


in Fig. 5 


points are 
cemented 
cement, as The tie points 


are set along the two longer edges 


EDGE 
LANCE 


FIG, 4 -Construction of 500 C socket for 
ceramic tube 
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remental 

the 
small 
time, 


of the base plate at in 


distances corresponding to 


minimum spacing between 
components. At the 
this is on a 0.200-inch grid system. 

The nickel tie 


the way through the ceramic base 


present 


points extend all 
plate. Again, components including 
assembled and spot- 
the 


On the other side additional 


tubes can be 


welded on one side of base 
plate, 
components can be placed, or over 
head or printed wiring connections 
and out 


the 


can be made to the input 


it terminals at the end of 
ase plate. 
Afte1 


t of 


sembly and 
which could 
two tayes of 


multivibrator or 


complete as 
the 


consist of 


module 
one or 
amplification, a 
the like, the 
erted into a 


base plate is in 


mounting can which 
is fitted with locating tracks made 
of sheet The 


to locate the base plate 


spring material. 
tracks serve 
within the can and provide 
degree of shock mounting 
The bulk of the shock 


is provided by the next stage in the 


some 
mounting 


assembly operation, which consists 
of filling the air space between the 
base plate and the can with finely 
divided alumina powder. During 
the filling or potting operation the 
shaken 
sand As 


placement 


ubassembly can is gently 
0 as to tamp down the 
embly is completed by 
f gasket 


of a and a 
plate on the can 


resilient top 


mounting 
Applications 
The first 


tion de 


subassembly configura 
cribed features a tolerance 


to nuclear 


well as to 
The 
useful 


nuclear 


radiation a 
above 500 C 
design would he 
high temperature, 


high shock or high 


tion conditions, or any 


temperatures 
second 
inde? 
radiation, vibra 
combination 
of them. Drawbacks of the designs 
are considerably higher cost per 


much higher weight 
the 


present re 


subassembly, 


especially in second design 


and the ever triction 
imposed by the limited number of 


components presently available. 


uch con 


A typi al appli ation of 


truction techniques includes pulse 
preamplifiers for nuclear pile in 
strumentation. The preamplifiers 
the output of 


yaye such as an 


the 


are designed to take 


a radiation level 


ionization chamber, amplify 


FIG. 5—Terminal arrangement in ceramic 


submodular chassis 


ignal and match the output imped- 
ance to that of a coaxial cable. The 
circuits could be extended to loga 
rithmic flux amplifiers when suit- 
able 
rithmie diodes become available 

Another 
instrumentation at 


electrometer tubes and loga 


application would be 
blast hort 
during nuclear detonations 


A timing oscillator and several f-m 


range 


oscillators built along the lines of 
the second design could furnish ex 
tensive temperature, pressure and 
shock data at extremely close dis 
fireball 


other applications in both military 


tances to the Numerous 


and commercial systems exist now 


and more are sure to materialize 


in the future 

In general, any circuit or device 
whose operation is limited by ther 
mal, nuclear, shock or vibration con 
improved 


siderations stands to be 


ignificantly by using such designs 

The study described was carried 
on under subcontract from the GE 
Aircraft Nuclear Propulsion Dept. 
which is engaged in 
the 
the 


departments 


in Cincinnati, 


Atomic 
U. S 


development work for 
Energy Commission and 
Air Other GE 


participating in 


Force 
high-temperature 
subassembly devel 


component and 


opment work are: ceramic tubes 
Owensboro, 


Flee 
Components Dept., Auburn, 


Receiving Tube Dept., 
Ky.;  resistors—Specialty 
tronk 
a mica capacitors 


Dept , Hudson Falls, N. Y 
Wiring 


Capacitor 
printed 
tesearch 
front- 
built by Dr 


subassemblies 
Laboratory, Schenectady 
cover multivibrator 


Walter Grattidge) 
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Waveshapes show power output against anode voltage du-ing wide-band operation in balun-ridge waveguide (A tapered 


FIG. 1 
wave-quide (B) (breaks in C and D are from too-low control voltag2) and during narrow-band operation in tapered waveguide (C) 


Voltage-Tuned Magnetron 


*UMMARY — Stacked metal-ceramic miniature magnetron operating in 
2-kme to 4-kme range has average output power capabilities up to ten watts. 
Effects of operation in tapered S-band waveguide and ridged waveguide are 


given and normal operating characteristics together with present and future 


applications are discussed 


By T. R. BRISTOL and G. 


be bepartn 


J. GRIFFIN JR. 


/ in ¢ 


_ rAGE-TUNABLI magnetrons 
are capable of instantaneously 
changing frequency over almost a 


tWwo-to-one range The character 


of the vim make it suitable 


application in a number of 


tf equipment and 


elopment ol new 


iitable for 
uch a wept sig 
generators and spectrum ana 
tne) ipplication vnere 
powe!l output can he used 


i! asuring equip 


{ | 


m altimeters ane 
equipment 
al oscillators in 

ther potential ap FIG. 2--Typical power supply require 


| upon their ments for the vtm 


ii¢ py na 





The voltage-tuned magnetron is shown inserted in the balun ridge waveguide (left) while Magnet is shown in operating position 
hand (right) demonstrates size of unit over vim inserted in tapered waveguide 


For F-M APPLICATIONS 


tne vt I tio! the anode volt 
power ou ul may also be used 
lhe dependenc Future Types 

power output upon the 


that the 
trode voltage 


an anode 
d-c and anode 
3 ne 
haracter! 


wency 


Table I—Output Power 
Characteristics 








Ordnancemen load one of guns on mound outside 


Laboratory, shown at right, in which range stations are located 


UMMARY 


laboratory. Projectile is fired through rectangular hole 


Sade 


into Aeroballistics 


Multiple-photoflash technique for determining free-flight 


aerodynamic and ballistic characteristics of missile models uses predeter- 


mined-counter gating unit to control photographic exposures. 


Down-range 


increasing pulse rate for flash lamps properly spaces photographs of rapidly 


accelerating rockets under test. Exact number of flash bursts are set with 


toggle switches on control panel 


By SAMUEL E. DORSEY 


Klectronic Hngineer 
Research Department 

U. 8. Naval Ordnance Teast 
China Lake, 


Station 
California 


PRESET GATING UNIT 


ruby of rapidly accelerating 
Se niesilon in the NOTS <Aero- 
ballistics 
redesign of the gating units’ which 
control the miultiple-flash lamps 
that the 
missile models during free flight.’ 
The 


down-range 


Laboratory necessitated 


are used to photograph 


new gating units provide a 

trigger 
pulse rate for the flash lamps so 
that 


graphs can be 


increasing 


satisfactorily spaced 


photo- 
made of burning, 
therefore rapidly accelerating, mis 
sile models now under test. 

Two new features are incorpo 
rated in the redesigned unit: pro- 
vision for dividing the frequency of 
the master timing pulses by one, 
two, four or eight as determined 
by the setting on 


the panel; and determination of the 


selector-switch 
number of pulses to be passed in 
gating action by electronic counters 


preset by toggle switches on the 


164 


panel of each unit. The previous 
units had no means of dividing the 
frequency of the timing. 


The number of pulses passed was 


master 


determined by elapsed time after 
the start signal from the photo- 
electric unit; the time interval was 
generated by a phantastron. 


System Operation 


Figure 1 is a block diagram of 
the unit. 
taining X numbers represent plug 


gating Rectangles con- 
in units, 

The pulses from master timing, 
intensified by the pulse-stretcher 
amplifier, feed the timing-monitor 
amplifier and Schmitt trigger X 
The Schmitt trigger feeds the 
chain of three high-speed binary 
counters, X,, X, and X,, which 
divide the frequency of master tim 
ing by two, four and eight. 
tive 


Posi- 


pulse or square-wave output 


from either X,, X., X, or X, may be 
elected by the timing-rate-divider 

‘witch which chooses a signal for 

gating either at the frequency of 

the master-timing signal or at 4, 
or 4 that frequency. 

Not shown in the block diagram 
but mechanically coupled with the 
switch, are 
switches which turn off the plate 
supply voltage to X., X, or X, when 
these 


timing-rate-divider 


counters are not needed 
Pulses at the frequency chosen by 
switch 
form the signal input. to gate X 
The gate is constructed around a 
6AS6 pentode. 
connected to the suppressor grid 
that 


ment. 


the timing-rate-divider 


The gating line is 


forms the second control ele- 

If the voltage on the gating 
line is held more negative than a 
certain value, the value depending 
on the constants of the remainder 
of the circuit, the tube will not pass 
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MASTER 
TIMING 
INPUT 


TIMING RATE DIVIDER 


——- 


HI- SPEED) 


BINARY 
Ke 


TIMING-RATE 
DIVIDER 
SWITCH 


“HE 


ie NG INE 


START GATE 
BINARY ] Re 


iC te i 


V2 


OUTPUT FROM 
PHOTOELE( 
JNIT 


TRI 


FIG. 1 
illustrated at upper right; 


Gating unit makes extensive use of plug-in circuits marked X in diagram 


LOCAL MONITORING 


co 

HI- SPEED 

BINARY 
Rs 


HI SPEED 


BINARY (3) 


PREDETERMINED COUNTER 


STOP GATE 
BINARY 
COUNTER 


BINARY | 
COUNTER 
Ky 
Koos Ke 

SwiTcH 


BINARY La A 
SCHMITT OUNTER inl 

TRIGGER Xs 
Ki2 1-2 ant? 
SwiTch SwiTCH 


(8 ( 


2 


rv 


Panel of indicator box used for local monitoring is 


lamp numbers correspond to outputs in block diagram 


for Aeroballistic Testing 


When the 
is removed 
the 
applied 


pulses. negative v 


the 


po 


from 
tube will 
to the 


gating 
pass itive 
amplify 


‘I he 


signal grid, 
and inverting them 
gate X 
oscillator X,, which in 
the output the driv 

Blocking oscillator X 
through 
predetermined counter chain made 
up of binary counters X,, X, and X 
The of thi trigge 
binary counter X 
is to stop the action of 
from the 
ified by amplifier V 

counter X 


ing 


put of drive 


‘ 


y 
trig 


Schmitt ger 


cnain 
whose f 
the 


photoelec trie 


outp it 
inction 
gate \ 
pulse init, 
inten trips 


binary and starts the 


vate 
Gating Sequence 


The desired number of pulses to 
from one to 
with the 


be passed by the gate, 
eight, is set toggle 
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the that ur 


voltage 


ider 


on 


condit 
the gating 
that the 
pul ( 


tioned 0o 
the 
held 


Lube 


predetermined — pot ions 


sf 


resetting all binary of reset, 


counters those in the tim 
the pr 
uch 
the 
before 
the yating 
counter X the 
the output of X When 
alue while the 
counter X, triggers 
When a The re 
binary voltage X, 
the 
highly 


exe ept 


line j 30 far negative 


output 


ing-rate divider, he 


from 
trig- 
the 
and 
pulses 
passed 


counter, it 


ned cannot 
that 


im” 


edeterm yate 
ounter 18 set In 


the yate W ill 


a way increase of voltage 


accept preset n binary counter A vhen it is 


of pulse impinging a gered, brings the voltage on 


e pulse on input of stop- line to a positive value 


passing 
number is 


binary 
et also raise 
high d-c¢ y 


vate 


vate tart 
the 


predetermined 


preset 
0) itp it 


binary 


stop-gate counter 


binary 
d-c value ultant 
the 
point, reset 


the 


locally 


a low drop in output 
the volt 
line to a 
that the 


more pulse 


injected into 
the 


ults. A 


controlled 


p i1sé¢ 


cCircul 


again brings 


t at value 


gate 


proper ave on yvyating 


ting res relay in power 0 negative 


ipply, either or does not pa any 


remotely, 
The 


results 


generates the reset pulse 
the 


output 


line Remote Monitoring 


voltage on 
the 

driver X,, 
the 


through 


gating 
of start 
driver X,, 
fed 
The 


pro 


from All 
vhich 


negative-bias 


five of the binary counters 
affected by rest and the 
supply are tied to- 
gether through resistances R, to Ry 


to the grid of V, the remote monl- 


gate 


vi stop-gate are 
negative-bias 


| a ae 
of these 


and upply 
R, 


are 


and 


values istances 
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The re 
connected and proportioned so that 


tor amplifier sistances are 


only with all five binary counters 


properly reset is the voltage on the 
grid of V, held near or beyond the 
plate current cutoff value for the 
tube 

If one or more of the five binary 
are not properly reset, the 
grid of V 


positive, causing the plate to draw 


counter! 
voltage on the becomes 
saturation value 
plate current in V,, 


high plate voltage, 


current at its 
Zero or 


with re 


low 

ultant 

occurs only when everything is 
The voltage at the 


forms the remote moni 


properly reset 


plate of | 


Local Monitoring 


Local monitoring is achieved 
through the small test box which 
is plugyed into the local monitoring 
connector on the front of each gat 
box is included in 
Fig. 1. One 


the master tim 


ing unit. This 
the block® diagram, 
neon lamp monitor 
ing input and is lit only when the 


timing pulses are of sufficient am 
plitude and proper polarity. 
Three 


status of 


monitor the 
the three 


counter 


neon lamp 
conduction of 
predetermined binary 


When the 


reste ach of these 


yating unit is 


stage 


three lamps 


if the toggle switch associ- 


ated with the binary counter chain 


+ in it add position 
These 


ind off 


i maximum oO 


lamps flicker on 


during the 


three neon 
yating action, 


then remain on after the action } 
completed 


A fifth 


monitoring 


neon lamp is provided for 
the tart 
sixth, 


counter 


binary 
for the 
These 


their counters 


gate 


counter and a 


stop 
gate binary two 
lamps : lit when 
are reset 

local 


only 


A seventh neon lamp is a 


over-all monitor and is lit 


all binaries are properly re- 


wher 





FIG. 4—Typical plug-in predetermined- 
counter stage 
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FIG. 2—-Functional diagram of Schmitt 
trigger used in gating unit 


MROUGH T 
tR 


Why 
nr. 


FIG, 3--One of three high-speed binary 
circuits used in gating unit 


Its operation parallels that of 


remote monitor 


Circuits 


Standard NOTS plug-in unit 
with the 


blocking oscillator 


ised exception of 
which is a 
cial design for this installat 

Maste1 
the 


in a 


timing pulses arrive a 


gating unit in balanced forn 


twin conductor coaxial con 


nector and are converted to un 


balanced form (one side grounded) 


by a pulse transformer. A single 


taye of tretching 
of V 
for 
trigger X 


pulse 
half 
sufficient 

Schmitt 


amplifi 
cation (first more 


the 


pepal ate an 


than driving 


plification is provided by the second 
half of J 


monitor 


timing 


for driving the 


neon lamp in the local 


monitoring unit 
Schmitt 


Fig. 2) are 


and X 


connected to operate 


triggers X 


a negative input signal by hav 


ing their input grid returns tied 


FIG. 5—Combined function diagram of 
plug-in gate and blocking oscillator 


to the 


ance, 


the cathode resist- 
Both positive and negative 
outputs of X, are employed. The 
positive output is routed to position 
1 on the timing-rate’ divider 


switch; the negative output drives 


tap on 


the first of the three binaries that 
the timing-rate 
The positive output of X, is not 
while the 
drives the first of the three binaries 
that make up the counte1 

Each of the three the 
timing-rate divider chain is a high- 


make up divider. 


used negative output 


units in 


Fig. 3). In 
a ca- 
pacitor and two crystal diodes. In 


speed binary counter 
put coupling 1s provided by 


these binaries, the signal 
the timing-rate-divider 
taken off the plate circuit 


not used to drive the next 


each of 
output to 
switch is 
stage 

For aid in understanding the op- 
vitch 


concerned 


eration of the toggle s moni- 
and reset circuits 
the 
binaries, a functional dia- 
gram of X., the first of the chain, 
The left or right 
for the 
switch 


The reset voltage pulse is passed 


tor 
with 
counter 


each of predetermined 


is given in Fig. 4 


reset input is chosen reset 


function by the togyl 


through a small tuternal neon Jamp 
before it is app.ied to the toggle 
switch. The neon lamp acts as 
for the 
This lamp i 


con 


ductor high-voltage reset 


pulse a nonconductor 
at all times other than at reset 

The other side of the toggle 
vitch connects with the 


left or right-hand plate circuit for 


either 
remote monitoring. The connection 
made at the 


the 


for local monitoring i 
plate circuit not used to drive 


icceeding binary stage 

A functional diagram of the gate 
and blocking oscillator is shown in 
Fig. 5 


on the 


timing-rate-divider 


or pulses 
from the 
switch are dif- 
ferentiated before they are fed into 
the control grid of the 6AS6 gate 
tube. The plate of the gate tube is 
directly connected to the plates of 
the 6J6 blocking oscillator. The 
pulse output of the blocking oscil- 


lator is 


The square waves 


signal input line 


obtained by passing the 


plate current through R 


REFERENCE 
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Organs on production line have final 
frequency check before shipping 


ELECTRONIC ORGAN 
Uses Shared Oscillators 


By THOMAS J. GEORGE and STANLEY CUTLER 


irgan Designer and Build I jine J 


AH f i Ca } We lel ( 


i 


UMMARY Low-cost organ design reduces number of tone oscillators 
required from 61 to 16 by sharing oscillator for three adjacent keys and by 
eJreducing keyboard range by one octave. Solo control provides attenuation to 


accentuate low or high end of keyboard 


‘ 


accepted Ci acility the trument even keys from 
the if oO KT iV it } in the lowest five ke 
perform i tron an : lo wtave This leave 


plus one key 
musical effects ‘sired oscilli and/or free \ ( ’ ange of the key 
boundarie ( juired yenerate all the the vay of reducing 
the cost there are ; i al Trequ ( I yan f oscillator l by 
number f nusical limitation ! ! ment where an I ! it iv, in a circuit wh 
which mi: imposed Among lator | ided for eve playing any one of three adjac« 
these a “ ) vision for ) \ : the manual ind pedal board, IAVIng y to electively ca 
manua ! A f VO ) the number of oscillators and thei » shared oscillator to genet 


‘ ‘ 


a self ntained amplifie: and ce Vill be a major item he frequency associated with thi 


peaker instead of a tone cabinet; articular key. The three ke 


ise of a manual having four oc Shared Oscillators onnected in a sequence circu) 
taves of playing keys instead of the Ni if reducing the number hat if any two of the keys are 
more usual five octaves and con of oscilla to reduce the num yressed at the same time, onl 
ervation of tone generator re ‘ro laying k The standard igher note will be heard 
quirements by the use of shared 1ual has five octaves of eldom musically necessary 
oscillators ry n the organ described here vo adjacent notes separated by a 
Of these four limitations y h as been reduced to vhole tone or less, and it is upon 


the last two noticeably affec n ) ) ’ omitting the high this point that the economy of the 
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design is justified. This four octave 
organ requires 16 oscillators 
compared to 61 for a conventional 
five octave organ. 


as 


The same sharing principle may 
be applied to the pedal keys by us- 
ing a single oscillator arranged to 
any of 
thirteen consecutive notes, to pro- 


generate selectively one 
vide one octave of pedal bass. Here 
the sharing is not a musical limi- 
is not customary 
to play more than one pedal note 
at a time. The keyboard system is 
shown in block form in Fig. 1. 


tation because it 


Tone Generator 


The of the Hartley 
lator, shown in Fig, 2, 


oscil- 


grid 


connects to 


the highest of a series of three 
switches forming a sequence cir- 
cuit, Cathode bias normally holds 
the grid cutoff through R, and the 
coil, to ground. When the switch 
for note C is closed a high positive 
potential is applied through vari- 
able resistor R, to the grid initiat- 
Simultaneously ca- 
connected across C, 


ing oscillation. 
pacitor C, is 

and the oscillator inductor to lower 
the by a 
selected two 


frequency 
this 
semitones. Capacitor C, is a block- 
R 


serves as a fine-frequency adjust- 


oscillator 


amount, in case 


ing capacitor. Potentiometer 
ment by operating as a voltage di- 
R, and 


the input conductance of the tube, 


vider in conjunction with 
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Sixteen tone generators, each controlled by three adjacent keys, provide basic 
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FIG. 2—-Organ circuit shows keyboard control of oscillator for key of C. Other keys 


use similar circuit with different component 
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values 


to vary the positive voltage applied 
the grid. Oscillator 
are chosen to provide a suitable 
frequency with respect to grid-bias 
If the C-sharp switch 
is simultaneously operated, the se- 


to constants 


sensitivity. 


quence is interrupted and C, is con- 
nected across the coil in place of C, 
to increase the frequency approxi- 
mately one semitone, while R, be- 
comes the fine-tuning adjustment. 
When the D 
breaking the sequence to the two 


switch is operated, 
lower keys, no additional capacitor 
is connected across the tuned cir- 
and C, determines the fre- 
quency of oscillation, with FR, now 
acting as the tuning control. 

A six-cps vibrato signal is super- 
imposed upon the d-c keying po- 
tential. This causes the voltage at 
the grid to fluctuate periodically to 


cuit, 


produce a small change in the oscil- 
lator frequency for a _ musical 
vibrato. The amplitude of this six- 
cps signal controls the degree of 
vibrato. 

taken 
flute 
tuned 
of 
Additional filtering of 
this signal is provided by low-pass 
at the of 
oscillator and in the voice control 
panel. The signal from 
which all other voice qualities are 
taken the 
circuit of the oscillator and is rich 


Two ere uits are 
oscillator. The 
from the 


relatively 


output 
from each 
signal is derived 


circuit and is free 


harmonics. 
each 


networks output 


complex 


derived is from plate 
Isolation is 
and R, so 


that the respective output circuits 


in harmonic content. 


provided by resistors R 


of all oscillators may be connected 
together to provide common flute 
and complex output busses. 


Voicing and Expression 


The voicing control potentiom 
eters which vary the output of each 
voice network, are continuously ad- 
justable and are located on the con- 
trol panel of the instrument. These 
permit the player to mix together 
a great variety of the five available 
voices while playing. The diapason 
voice is obtained from a low-pass 
circuit following the complex signal 
while the reed uses the complex 
signal without modification. The 
string filter emphasizes the higher 
harmonics, and the horn 
peaked-response circuit, with 


uses a 


the 
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maximum output at about 1,000 
The outputs of all 
circuits are combined in a passive 
with the 
ost il- 


cycles. voicing 


circuit together 
signal from the 
lator and fed to the 
amplifier. 

The 


loudness with capacitor ¢ 


mixer 
bass-pedal 
input of the 
expression control varies 
provid- 
ing bass compensation to com- 
plement the 


tic of the human ear. 


loudness characteris- 


Bass Pedal 
The single pedal-oscillator of the 
cathode-fol- 
The 


are 


organ is tuned by a 


lower reactance control tube 
thirteen key 


each a pair of single-make switches, 


pedal switches 
the upper contacts controlling the 
tuning, and the lower contacts con- 
necting the oscillator output signal 
The 


tacts are arranged to 


to the amplifier tuning con- 
connect the 
signal from the oscillator inductor 
to the control tube 
through a selected 


This resistance may include 


grid of the 
resistance of 
value, 
one or more of the thirteen tuning 
which are connected in 
The 
controls the 


controls 


eries, amount of resistance 


amplitude of signal 
reaching the grid of the 
tube. This 


phase as the 


voltage 
control signal has the 


same tuned circuit 


voltage at C,, and consequently ap- 
pears again in the same phase at 
the cathode of the tube. 
cathode voltage is in 
opposition with the inductor 


tuning 
Since the 
eries 
voltage, the voltage across the ca- 


This 
in the capacitive arm 


pacitor is reduced reduces 
the current 
of the resonant circuit, thus making 
its apparent capacitance smaller, 
raising the resonant frequency of 
The amplitude of the 
voltage applied to the grid of the 


through the 


the oscillator 


contro] tube tuning 


FIG. 3—Attenuation characteristic for solo 
control in its three positions 
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Rear view of organ shows tone generator chassis at top for keyboard. Chassis at bottom 


supplies pedal notes using single oscillator for the 13 tones 


potentiomete! therefore dete! 


mines the frequency of the oscil 


lator. 


Power Supply and Regulators 


Musical 


yan 


demands regarding o1 
rigid 


stability of 


tuning Impose require 
ments on the frequency 
the oscillators 


tion 1s 


and voltage regula 
used for both the « 
cathode bias and the 70-volt keying 
potential. Both regulator 
followe) cathode volt 


ages are held constant by applying 


ommon 


are cath 
ode vhose 
fixed positive potentials from a ga 
their 
vides additional corres 
tion voltage signals to the grid of 
the cathode bias 
function of 


reference tube to grid Re 


sistor R pro 
regulator as a 
increased oscillator 


| 


vnen everal notes 


plate current, 
are played simultaneously 

The vibrato oscillator, whose 6 
cycle output is fed to the yrid of 
the keying regulator may be 
trolled by the 


tiometer R 


con 
organist by poten 
located on the control 
panel of the organ 

A conventional power supply pro 
power to the 


vide plate power 


amplifier and gas regulated 
to the o 
for the 


oscillator 


power 


cillators. The plate current 


oscillator j small, each 


drawing approximately 


one milliampere when one of its 


associated keys is operated. There 


full 


played, only 3 ma are 


fore when a eight-note chord 
needed. 

The amplifier stage uses 
6V6 tubes, 


ten-inch 


output 
a pair of which deliver 
ten watt to a permanent 


maynet peake 


Solo Control 


The solo control provides a choice 


of three conditions of manual out- 
put level from the complex signal 
follow 


accentuated, 


volces, a left-hand end of 


KeY board 


nes from all key 


equal loud 


normal) and 
right-hand end of keyboard ac 
centuated 


The left 
proximately 9 db in the right-hand 


hand is attenuated ap 
olo position, while the right hand 
is attenuated approximately 12 db 
in the left-hand The 


ition between the two level is 


8010 po sition 
tran 
gradually in 


accomplished o equal 


teps of attenuation, over an inter 
vening range of & notes by 
outputs of 4 

in the middle of the key 


board and attenuating each a dif 


separat- 
ing the adjacent 
oscillator 


? 


ferent amount. Figure 3 shows the 


attenuation characteristics of the 
solo control 

The authors wish to acknowledge 
the contribution to the final product 


made by Mr. Donald Bonham. 








FEEOBACK 


AMPLIFIER | 


k —4 


FIG. } 


Block diagram of transistorized chopper system utilizes synchronous modulation 


of d-c input and demodulation of output from a-c amplifier 


UMMARY 


FIG. 2—Basic 


full-chopper d-c amplifier 


was adapted to missile instrumentation 


Chopper-type d-c amplifier uses available channels to indi- 


cate missile temperatures in an airborne telemetering system. Unit has volt- 


age gain of 1,000 with 5-volt d-c output and linearity within 2 percent over 


the full output range. Input impedance is 100 ohms and response is flat from 


zero to 10 eps. Stability is within 2 percent up to 10 ¢ vibration at 1,000 eps 


or over temperature range from - 


65C to 85C 


MISSILE TELEMETER 


N an airborne telemetering sys 
tem, the thermocouple may be 


from the 
thermo- 


eparated 
make the 
generator of 


far physically 


telemeter and 


couple appear a a 


finite, but not neces 


arily constant, 


internal impedance. Typical im 


pedances may be 10 to 50 ohms and 


may ry as much as 20 percent 


to temperature changes. 
this 


from 0.1 to 50 or 


duce 


lerminal emf ol generatol 


may “ry more 


4 


FIG, 3-—Line frequency variation for 380, 
400 and 420 cps at 6.3 volts rms 


170 


millivolts, depending on the appli- 
While 


thermocouple is 


cation response time of a 


generally consid 
low, the amplifier 
hould pass faithfully a range from 
0 to 10 cps. The 


considered as a source 


ered rather 


reference junc 
tion can be 
of bucking voltage in series with 
the couple. 

Most 


erate 


telemetering systems op 


from voltage actuated de 


vices, with the possible exception 


INE “WT IN MILLIVOLT 
FIG, 4—-Chopper drive variation for 5, 6 
and 7 volts rms at 400 cps 


‘of transistorized 


oscil 


ibearrier 
lators, or the ptm or pwm system 
and a load of 250,000 ohms is 
cal. An amplifier with a 


voltage gain of 1,000 is 


typi- 
basic 
adequate to 
upply up to 5 volts d-c output. A 
imple attenuator in the amplifier 
input or used to 


output can be 


adjust the output level for le 
vain 
Power available in 


115 v at 


most in 


stances is 100 cps, with a 





FIG. 5—-Generator impedance variation at 
3, 53 and 133 ohms 
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é 5 a s 
NPUT IN MILLIVOLTS 


FIG. 6—Power supply voltage variation 
at 24 to 30 volts 





FIG. 7. Typical d-c amplifier circuit. The 
system employs three iterated common- 
emitter stages 


Compact amplifier unit 
eight ounces. 
nine-pin connector shown at top left 


weighs less than 
All connections are made to 


By JOHN H. PORTER 


ortronica, Ine 


Rochester, New York 


Uses Transistor Amplifier 


ent tolerance on both para- 
and d-c between 24 and 30 
a generator or transformer- 
fier combination 
ansistorized telemeters to gen- 
for 
operation 
tubes in the 


implies a B 


enough r-f power suc- 


ground station 


still require vacuum 
it stage. This 


of 180 to 350 or more, as 


well as a low voltage filament sup- 


ply, generally and nominally 6.3 at 
100 ep 
Vibration surveys within the air- 
voltage 
How- 
transistor 


frame necessitate a B- 


for associated a-c amplifiers 


ever rapidly advancing 


development soon produce a 


may 
init whose input impedance is high 


en , to be compatible with 
vibration pickups and obviate the 
need of a plate power supply. 

Dissipation of heat is becoming 
more of a problem and highest 
possible efficiencies must be sought 
in the amplifier. Other major prob- 
limitations and 
vibration isolation facilities. 

All of these considerations, re- 
sulted in the development of a 
transistorized adaptation of a full- 


lems are space 
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chopper amplifier having a linear 
ity of 2 


output 


over full 
stability of less 
change in 


percent or less 


range and 


than 2 percent charac 
teristics in an environment of up to 
over 


65 C 


10 g vibration at 1,000 cps, or 
the temperature range from 


to +b ( 


System Chosen 


The 


how 


block 
the 
adapted from the full-chopper d- 
amplifier in F me 


diagram in Fig. 1 
transistorized ystem 
ypical pe 


formance of ystem is shown 
in Figs. 3 through 6 

The chopper portion employs two 
surface barrier transistors in the 
grounded - collector 
Matching of 


found necessary; however 20 


configuratior 
chopper unit Wa 
pairs 
from a random lot 


transistors, by 


were obtained 
of 50 


pair for equal emitter currents 


selecting a 


Chopper output is a particularly 
clean square wave with no switch 
ing 
connects the amplifier input to the 
source and to ground 


Input impedance appears to be a 


transients, as it alternately 


signal 


minor function of generator im 


pedance but for source impedances 
hundred ohms is 
2.000 ohms 


100 db 


of up to several 


in the vicinity of 
Overall open-loop gain of 
is realized by the amplifier, which 


consists of three iterated common 


emitter stages 
A typical 


‘ig. 7 


taye | nown in 


values produce 


Component 


stability factor S 1.1 and each 


stave is designed to operate with 


10 volts at 1 


lo provide partial isolation ayvainat 


ma collector current. 


variations in power supply im 


a decoupling filter is used 
supply to the 
Output of the third 


coupled to a 


pedan Se 


in the first taye 


tage | Ca 


voltage 


pacitively 


doubling rectifier circuit, using 


miniature selenium diodes, permis 


ible in this application due to the 
high load impedance and _ is 
The 


the 


moothed by a capacitive filter 


output return is common to 


the 2R-\ 


“ ‘ 


negative of 
Efficiency of 
high as 


supply 
such a network is 
that of a syn 


demodulator 


neariy as 


chronous and is con 


siderably more economical of tran 


sistors and other components 





NOISE GATING TUBE 


By JOHN G. SPRACKLEN, WALTER J. 


Zenith Radio Corp 
Chicago, Ill 


*UMMARY 


clipping, generating age voltage and giving high degree of noise immunity to 


Single miniature tube 


‘ 


STROH and GEORGE C. WOOD 


neral Electric Co 


nabor« Ke fucky 


performs entire functions of syne 


both these sections of a television receiver. Type 6BU8 contains common 


cathode, grid and screen with separate plates and number three grids 


OISE GATING — discriminating 
N against noise pulses on the 
basis of their amplitude—is com 
bined in the system to be described 
with a good syne clipper and age 


circuit in simple form 


Unprotected Circuit 
The effect of 


automatic 


impulse noise on 


gain control and syn 


separating circuits can best be con 
sidered by first examining a simple 
unprotected circuit such as that of 


Fiy. 1. One triode is employed as 


FIG. 1—-Simple unprotected circult for agc 
and sync separation 


FIG. 2—Impulse noise is time gated but 
vertical sync output suffers 


172 


Another 
used for automatic 


a self-biased syne clipper. 
triode is gain 


control of the r-f and i-f ampli- 


filers of the receiver in response to 
the output of the video amplifier. 
The 


positive-yoing 


video amplifier output has 


synes and includes 
the d-c component of the composite 
video signal. A portion of this out 
put is applied to the age tube grid, 
The grid is 


biased beyond cutoff by the 


vv a resistive divider. 
positive 
potential of the cathode, The age 


delay control setting determine 


FIG. 3—-Triode clipper replaced with 
pentagrid tube in amplitude gating 


FIG. 4—Relationships at various tube 


electrodes for circuit of Fig. 3 


the level at which the video ampli 
fier output will stabilize 

A resistive divider between anode 
and a high negative supply of 75 
volts slightly 
positive voltage at the age output 


provides zero or a 


and establishes the no-signal anode 
With 


current, its d-c 


potential signal the anode 


draws potential 
falls, causing the age control point 
to go negative and thus reduce the 
The 
sync pulses of a signal of moderate 


receiver pain, positive-going 
strength extend to about the center 
of the 


A portion of the video output is 


grid-control characteristic. 
applied through a coupling capaci- 
tor to the grid of the syne clipper 
triode. The syne output amplitude 
is limited by the low plate voltage 
provided. The depth of clipping is 
determined by the leak re 
sistance and by the amplitude of 
The 
sync output goes through suitable 


grid 


the applied signal. clipped 


networks to the vertical and hori- 

zontal synchronizing circuits. 
Noise will cause havoc in such an 

Noise 


are generally of greater amplitude 


unprotected circuit. pulses 
than syne pulses and produce plate 
current pulses over twice as large 
they bias 


as the syne pulse can 


the age severely 
In the 
noise pulses are as large as the syn 


With high 
grid coupling capacitor may charge 


syne clipper output the 


pulses noise levels the 


up and cause complete loss of syne 
for a period following a noise pulse 


until normal bias is restored 


One system that has been used 


with reasonable success to reduce 


the effect of impulse noise is the 
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for AGC and SYNC 


New type 6BU8 tube (left) shows two 
separate anodes. Shield and third grid 
structure are visible in stripped-down 
version removed from envelope at right 


time gated ag hown in Fig. 2 


Time gating means turning the age 


tube on only during the brief in 


terval when it is needed. Since the 


triode must conduct current only 


during the horizontal syne pulse, 
it is turned on a short period be- 
fore the 


pul se 


occurrence of the syn 


and turned off soon after 
wards 


This 


current In 


action prevents any anode 


response to noise for 


the periods between gating inter- 


vals. Since the gate pulse is taken 


from the horizontal sweep circuits, 


these circuits must be in synchro 


nism before the age can produce 


the proper receiver gain and con 


trast level. In the circuit shown in 


Fig. 2 the triode is operated as a 


gated diode, with the age voltage 


produced by rectification of the 
vate pulse 


ich a circuit gains a certain de- 


gree of noise protection for the 
age. But for the syne clipper, time 
Verti- 
Pull- 


in of the horizontal sweep would be 


gating proves impractical 


cal syne output would suffer 


slow, since until synchronism is es- 
tablished there is no output 

If time gating is not suitable 
for a syne clipper circuit, amplitude 
Noise 


if they are large enough to 


gating can prove useful. 
pulses, 
impair reception, generally show a 
amplitude than the 
tips and a number of circuits have 


been this dif- 


greater sync 


devised to utilize 
ference 

In Fig. 3 the triode clipper is re- 
such 
as the 6BE6. The sync clipper grid 
is grid 3. 


placed with a pentagrid tube 
The anode is operated 
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FIG. 5 Second type 6BE6 pentagrid tube 
is added for age amplifier 


FIG. 6—Comparison of various gating 


systems in presence of noise 


at a low voltage through a resis 
tive divider to limit the syne output 
The output of the sec 


ond detector is applied through a 


amplitude 


17,000-ohm series resistor to grid 1 

This grid is made to operate near 
zero bias by connecting it through 
a high resistance to a positive po 
tential. As a 
grid current flows, 


result, considerable 
reducing the re- 
sistance between grid and cathode 
to a few thousand ohms. Video and 
syne portions of the signal, applied 
47,000-ohm 
are nearly shorted out 
little effect on the 


through the resistor, 


and have 


anode current 


~ Th 


f RRENT 


PL a 
i) ih 


TIME ATt 


a Li eh Ui 


During 
however, the 
duced to 


negative noise pulses, 


grid current is re 
zero, the short-circuit is 


removed and a pulse of sufficient 
amplitude will easily cut the tube 
off as indicated in Fig. 4. A 


tive 


posi 


replica of a noise pulse ap 
pears simultaneously at the clipper 
grid 3 but it is rendered harmless 


since there is no current available 
for the duration of the pulse 
Strictly 


speaking, a slight dis 


turbance may come through, be 
cause noise pulses do not rise or fall 
with infinite speed and there is an 


intermediate region where grid 3 is 
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plit; the horizontal syncs appear grid is biased negatively wi 
as a black stripe near the center of pect to ground to be beyond 
the picture and the contrast level off for the no-signal condition 
too high. This occurs when, at is accomplished — by 
instant of switching, the hori high resistance divide 
weep about 180 deg out a high negative supply point 


} 


pnas¢ A variable portion of the div 
ince no as level has been’ resistance is used to set the bias 

ip, the signal gat quite level and becomes the age delay con- 

high. This cause t} yne clippe trol. This is set for the desired 


to treat the sync pulses like noise contrast with a fairly strong signal. 


es and gate them out. Around The divider resistance must be 
FIG. 7--New type 6BU8 tube simplifies he center of the horizontal period high to prevent excessive loading 
circull shown in Fig. 5 ome portion of the video may of the negative supply that in 
cause the clipper to conduct and practice is derived from the bias 
produce output. The horizontal fre developed across the discharge tube 
quency control system accepts thi yrid resistol 
output as syne pulses and become To prevent the loss in high re 
ynchronized in an of -phase ponse caused by coupling the video 
mdition. This causes the time anode to the grid through a high 
or the age to continue in the resistance, a small capacitance on- 
phase—-thus suppressing the nects the grid to the junction be- 
yne pulse tw 1 the minimum contra 
istor and the contrast cont! 
FIG. 8 -Average plate charac teristics for Hang-Up best operation the ratio of 
one section only d-c components on the 
The signal level then stabilizes at hould be about unity. 
grid 1 not 1 point where the video portion In the yne clipper cil 


I mentioned is raised t frinve-lock control ha 


na oriel 
vhere the syne tip hould inated 


finally perpetuates the jing in the age the 


} i 


it all—the plit-phase hang-up 


high that the sync tips The grid resistor c: 


like noise f chosen 


cannot occul Also, a coup! 


ignais, because even a idded between the second d 
oltage tend to push the and grid ] 
Cl down low enouyl I) prevent in 
vhere all ignals are weak biasing off 


extended |] 


Advantages 


then con 


a networt 


ipply point, 





table grid characteristics, buult 3 of either section 1} 


the specifi urpose, served tive, the anods irrent 


well These consideration tion duced and the 
de velopment ¢ the 6BUR, 
icture 


dual 


reen are } l It prevents electron 
the 6BU8. The around grid 
anode have been 
and are positioned ACI otherw » bombard 
reen. The two hi: prevents occurren 
ical character} Ss oscillations 
anode on one side 


cle 
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of the transfer characte 


ide peak anode cu 


FIG. 9-—-Average plate characteristics 
ne section) with plate voltage plotted ag 


1Dscissa 
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FIG. 10—-Average transfer 
for ection of 6BU8 tubs 


Tube Characteristics 





Chassis of 90-watt power amplifier indi 
cates the simplicity and economy of con 
struction, made possible because of the 


limited frequency applications 


Laboratory oscillator connected to the 90 
watt power amplifier provides drive signal 
for testing transformer on the right 


POWER AMPLIFIER 


By JOSEPH M. DIAMOND 


be t | n 


i 


} 


UMMARY Keconomical design of efficient oscillator-driven power 
amplifier uses pentode cathode follower to supply 90 watts at 400 to 2,600 
@/Jeveles for testing aireraft and shipboard servo systems. Regulated bias and 


sereen voltages permit stable output independent of line fluctuation 


IDESPREAD use of 400 to 2,600 are permitted, Other requirement voice coil use and is rated only 20 
evel power in electron are good waveform and good regu watts for the full audio band. Since 


equipment has raised a problem of lation, which means that a substan the present application does not re 


upplying this power for testing tial amount of feedback is involved quire frequencies much below 400 
transformers, magnetic amplifiers, cps, it is permissible to raise the 
ervo devices, circuits and complete Cathode Follower voltage applied to the 500-ohm 
pieces of equipment, Since rotating windings from the normal rating 
machine have a number of di These considerations iggest a of 100 v rms to the 650 v rms re 
advantayes, a power amplifier wa cathode-follower output stage. Fig quired by this output stage, with 
designed to produce 90 watts in the ire 1 shows how an output trans out core saturation 
frequency range of interest, driven former with two identical, inter The distortion curves, Fig. 2, 
by a laboratory oscillator leaved 500-ohm windings permit show that full power is available 
he specific requirements of thi true pentode cathode-follower op down to 150 cps. The nominal 20 
application have led to a specialized eration, since the screens are ex ohm output tap is then convenient 
and unusual design ince a sub actly in phase with the cathodes for 117-v output, though other taps 
tantial power output is required, Che screen-cathode bypass capaci may be used, depending upon the 
efliclency is a prime consideration tors maintain this condition at higt voltage and power required 
lherefore, a true pentode output frequencies, and equally important, Aside from the screen problem, 
connection is desirable, rather than they effectively parallel the wind the usual difficulty of the cathode 
a triode or intermediate, screen ing over the whol frequency follower power stage is the driving 
tap, connection range, thus reducing both coppe1 voltage required. In this case, the 
The pentode connection of most loss and leakage reactance The restricted frequency range permit 


beam power tubes is also prefet commercially available transformer a small output transformer to sup 
t 


Oo 


able, in that higher plate voltage used is intended for line-to-line-to ply the necessary 350-volts rms 
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FIG. 1 


Output transformer with two identical, interleaved 500-ohm 


Fre 
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tN 


pentode cathode-follower operation 


since 


the 


windings permit true 


screens follow 


in 


exact 


cathodes 


Bypass capacitors maintain this condition at high frequenci« 


lal 


ran 
plate 


put 
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FIG. 3 


maintains constant screen voltage 
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Power supply for the 90-watt power source 


phase 


with 


the 


FIG. 2-—Distortion curves were taken at 
117-v output, using the 20-ohm output tap 


Performance shows frequency response 


FOR SERVO TESTING 


Dla 


the 


and 


reer 


amplifice rou 





Supply used for the final] screens 


moderate line 


verioad 


The re 


current 


with a highly variable screer 


pre 


‘ 





Smiling face produced on scrcen of standard oscilloscope 


Cutouts added in advertising display based on face generator 


TRISTABLE GATE MOVES 


) By PAUL A. RYAN 
uch that 


Ryan HKlectronics 
vertical and 


lumb , Ol 
implifiers of 


the 


appearan 


Cilloscope 


Ce rsation. The relative 
f +) 


ol ne 


each component 
" djusted 


Circuit Description 


reneratotr form 


Table | 


Initial Adjustment 


1 erti« 
i moult vithiun 
Initially the face contou { 


thie 


the screen 
Adjust f 
listaumes 


Adjust f 
{ the 


1) 
betw 


} 
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Generation 


ntal centeru 
contour 


eve mad e within the 
face contour 

Adjust for proper vertical cer 
tering of the « 


ind nose 
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FIG. 3—Mouth generator waveforms, rFIG. 4—Circuits for generating mouth FIG. 5—-Method of generating eyes and 


smiling (A) and frowning (B contour nose 


UMMARY Wave forms applied to deflection circuits of a conventional 
oscilloscope produce visual patterns, such as alphabets and textile designs. 


Useful in entertainment and advertising fields is device generating curved 


contours and appropriate gates to form a mobile face 


CRO LINE DRAWINGS 


O0O0-onm control 
re mmetry 
ind thereby 


he up} 


f the 
“aries 


er and 





ronic switching circuit that i f n a trigyer circuit. The flip The vertical and 


alternately to open and close flops are coupled in such manner’ put terminals connec 


three yates This circuit con that the trigger pulses success) y to the vertical and 
of three bistable flip-flop cit transfer the nonconducting right flection amplifies 
that are coupled into a closed and state around the ring tional oscilloscope 


ring. The three flip-flops are inte ; , varm-up of the 
connected in such manner that only Schmitt Trigger pattern on the 
one (B) section (the right-hand Driven by a 60-cycle sinusoidal adjusted for 
ection) of the three tubes can be ignal, the Schmitt circuit produce loscope gain 
nonconducting at ar time rigger pulses for the operation of | f the patter: 


the electronic witch. This circuit imit if the screen 


Gate Operation also controls waveforms needed for The Schmitt trigg 
The plate potential of the non tne generation ! l : and ontrol & is adj 
onductinyg right-hand section will nose, The top wavet iown in lements of the fa 

exceed the plate potentials of the Fig. 5 appears ; } ano he screen. This 
other two right-hand sections by left-hand section f the Schmitt have a limited 
approximately 75 volt Since the trigger and the md waveform face elements 
three right-hand ectior of the appear at the } 10d the control set 
flip-flops are connected directly to The delay multivibr: | , range no 
the three yates, increased anode 0 produce a po LV > Al x) hould be necessar‘ 
the nonconducting } i CON in j A list of the fun 
hand section will operate the 5 | pulse ‘ ‘ arance rf maining control 
vhich in mils 1¢@ bottom wavy ) 1 Fig. 5 an 1 in the sequence 
right-hand 10! an be nor ised to generate th ye ne followed for initial 
t any only one right-hand side of the screen. The the electronic face 
be open at any given time delay multivibrator is triggered by The distance betwee 
hese flip-flop triggered at a signal taken from the cathode of and lower lips give the 


ve pulse nmitt trigye of talking 


FIG. 7. Schematic diagram of the face generator ed with standard oscilloscope 


180 1957 — ELECTRONICS 





FIG. 1 


of capacitive shunt that 


Crystal response (A) shows effect 
reates capacitive 


voltage divider 


tn 


FIG. 2—-Network formed when crystal is terminaied with resistance and response for 


constant 


resistan 


input 


e and 


voltage 


(A 


response (B 


equivalent 


generator 


circuit of crystal with terminating 


FLATTENING RESPONSE 
of CRYSTAL PICKUPS 


By A. L. CLELAND® 


LMMARY 


Knowing equivalent capacitance and low-frequency limit 


of crystal phonograph pickup, terminating network can be designed lo pro- 


duce flat frequency response at output. Typical design problem is worked out 


and application of erystal pickups to transistor amplifiers is discussed 


LAT 
be 


FREQUENCY RESPONSE Ca! 


obtained from ae crystal 


r 


pickup DY using a 
tne 


matching net 


work between pickup and the 


following 


Lape Chi 


ti 


amplifier 
article the 
of ¢ tal pickups In 


equivalent 


character) 


of 


analyZes 


ry term thelr 


ircults and describe a 


simple method for designing the 


required matching network 


General Considerations 


The 
typical 


open-circuit response ofl 
medium-output crys 
pick-up, obtained from a frequency 
test shown the 


1A. The dashed curve 


response 


record, as solid 
curve in Fig 
the 


same 


shows 
the 


510-yuf capacitance 


obtained when 


crystal is shunted by a 
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The 
curve 


the 


capacit 


IR 
, 


internal 


capacitance 


resemblance 


indi 
hunt 


lyvé 


The 


equivalent 


ate 


th 


of the 


iat ade 


capacitor ¢1 


volti 


cry 


to a 


ive 


tal, 


lition 


eates 


divider 


there 


yenerator 


sistance 


Fig 


if} erie 


1( 


‘fore, 
ol 


The o 


two 


ap 


difference between the open-circuit 


output and the 


of 
the 


ery 


equivalent 
tal, 


capacitance, 


including 


oO itp 


capacitance 


is about 


shunt capacitance indicates 


associat 


1,000 


ol 
ed 


ppl 


Terminating Resistance 


The 


terminating 


spon 
Fig 


ie 


”) 


effect 


of 


F 


the 


igure 


of 


resistance 


Va 


crystal 


2A 


rious values 


on 
18 


show + 


the 
shown 


the 


it with 510 ppt 
that 


the 


stray 


of 
re 
in 


R-( 
for 
different 
the 


voltage 


network 
tant 


ulting and its re 


ponse con voltage 


input 
of R 


when 


Figure 
the 


replaced 


and values 


BE 
ab 


constant 


snows respon a 
yoOurce 18 


Dy the equivalent circuit of a 


crystal having an ideal open-cil 


; 


it re 
The overall response to the RIAA 
flat 
and depends of R 
Fork 3-db band 
vidth is approximately 250 to 1,000 
cps; for Rk 100,000 ohms, the re 
sponse with respect to 1,000 eps i 


ponse 


characteristic is 
the 


5 megohma, the 


recording not 


upon value 


down 3 db at 500 cps, but extend 
10,000 cps at the high end; 


10,000 ohms, the response 


t hrough 
for R 


Foon 





rom tne me; 
response of the 
termine attenuation 


quired at Ther 


n/Zv 


FIG. 3--Networks providing required frequency correction in low 
freque ney regions A 


crossover and high 
Composite network (B) provides all-over correction shown in A 


cy down frequency region 


hould be large in 
omparison to R The 
ohm | it fon 


ip 123 db at equivalent 
4) to000) 


this region is then a 
ilso 20 wv delivering an output volt 


100,000 terminated Dj 


ould 


vhich 
Ope n 
vhich 


chara regio! the 


actance of (¢ j mall in com 


parison to both R, and FR, and the 


the olid « irve re 
equivalent net 


frequency, 


erminated 
requency re 


equal 


I ah UU vn nal Vi FIG. 4--Calculated parameters of 
1On) ich that iT I 


ter 
1! c minating network for RCA 75476 
itive slope of ip ! 


pickup 


and resulting overall response 
fre 


termination 
tance such 


equal to 


rameters, will 


f 


respor Design Procedure 
od approximation 


terminating 
terminated in 


capac aving the desired characteristics 
designed by the 


procedure, if e¢ 


the source seen by 
C.RR is a 


a voltage acits ( 


following 


) 
julvalent crystal ca 
yene! 


and the low-freg 
directly 


the 


to that of limit f, are known 


equivalent crys generator ] Ass 


sume a value K for R ee 
rang R secause X 5 aes. % . as 

. , Because I , FIG. 5—Derivation of equivalent 
in the low ] o f K 


for crossover region in Fig. 3A 


throughout the frequenc) 


he reactance of ¢ 
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00,000 /4 25,000 ohms 


LOO OOD 5 OOD 


I t Crystal pickup i matched 
ugh network to transistor preamplifier 


wn for various 


thr 
)ver-all response is 


rmounts of treble cut 


FIG. 7—Degenerative transistor preamp 


lifier has higher input impedance and 


signal-to-noise ratio 
than circuit shown in Fi 


with less distorti 


7. 6. Gain, how 


ever, is less 


1m response ha 


veneral manne 
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VLF OSCILLATOR KEYS 


UMMARY 


signal generator at either 4 or 6 pps. 
eJcontrolled with accuracy of 


minor modification of signal 


ees 
mechs 


ment, the : ‘ mult 


arranye 
Vibrator 
described ey irive it yrounded 


emitter di ipled relay ampli 


fie} ln ul t r the modula 
tion or car it nf iynal 
yeneratot 


Figure | 


repetit on 


freq iencies 
A idth 


lired in thi 


and 


ipplication 
A tran te mult 


enosen fo I< oy tre 


Vibrator wa 
ible free equip 


ment life he other attendant 


transistor mall 


needs and low heat 


dissipation ype 2N104 junction 


units were chosen. These are small 


ignal pup audi frequency type 


lhe bask circult developed 


hown in | ¥ 


Operation 
Considering @ and 
Q, cut off, ¢ 


conducting 
charged to the sup 
ply voltage while C, is 
through R 


i low 


discharging 
When the charge on ¢ 


allow @, to con 


enough to 
duct, the decrease in voltage at the 
collec tor V ill be coupled hy ei. to 


J 


Chi Will cause Q, to conduct 


less heavily bringing its collector 


to a more negative value. The ac 
and results in 
Q, conducting. At 
this point the charge begins to leak 
olf ¢ 


action 


cumulative 
Q, cut off 


tion 18 
and 
and at the proper point the 


repeats itself providing a 
series of pulses 
The time of discharge of either 


capacitor, and the resultant off time 


184 


veneratol 


FIG. 1 -Pulse times for four (A) 


pps repetition rates (B) 


FIG. 2. Basic transistor multivibrator circuit 
for generator keyer 


Two transistor multivibrators control relay system to key 
Kither modulation or carrier can be 


5 percent by simple system requiring only 


t i 


from 
collector E 


oltage level of base when 


} 
recovet fequal 


minu and 
ion occul his may 
ZECTO 
this 
period of a 


vhere R R 


asymmetrical case, each 


time is 
multi 
and C ( 


symmetrical 
ibratot 
For the 

off time is calculated separately. 
added to 

output 


limitter resistor were 


provide convenient points 
for direct coupling the relay ampli 
fier. If resistors of 


chosen 


small value are 


they raise the natural fre- 


quency only slightly and can be 


neglected in the equation To 


achieve the required results and 


till maintain temperature stability 


larye values of capacitance and 


mall collector and base resistors 


are required. A compromise was 
sought that would allow one circuit 
to produce both of the required out 
puts with simple resistance adjust 


ments. The arrangement developed 


shown in Fig. 3 


Stability Control 


Maximum stability is retained 
by restricting the range of adjust- 
the when 


using it for frequency adjustment. 


ment of collector load 
While a ganged potentiometer can 
be used, fine balance of the tran- 
sistors is obtained through single 
unit setting. Symmetry of wave 
controlled by the 100,000- 


the 


form is 


ohm potentiometer’ in base 
return, 

These controls allow a minimum 
of a 2-to-1 frequency range, with 


May 1, 1957 — ELECTRONICS 





By LEON H. DULBERGER 


¢ | pment F 


»mpact keying unit contains all components except relays, which are 


unted in siqnal generator cabinet 


made on 


The multi 


maintain 
a maximum 
noted when t 
tched on 
iit was adjusted to 


on-off time showr 





FIG. 3--Transistor multivibrators pulse 


through relays installed in signal gener: 
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Electronic SHUTTER for 


By DAVID C. CROCKER 


J trumentation Laborato 
chusetts Institute of Tec 
Cambridge Wa 


UMMARY Multivibrators and gates in simple control circuit blank 


video-recording kinescope during pulldown of film, then allow exactly 525 


scanning lines to appear on tube screen for exposure of next frame. Switch 
on movie camera delivers starting pulse for electronic shutter after each film 
advance. or 24 times per second. Techniaue gives a lete frame 
advance, or 24 times per second. Technique gives one complete tv frame 


on each film frame despite frame-rate difference 


OMMERCIALLY AVAILABLE video 
oe recorders with electronic 
hutters generally use binary 
counting circuits’, with a corres 
pondingly large number of stages. 
Where extreme precision of timing 
is not a dominant consideration, 
a simpler arrangement using one 
hot multivibrators will often 
prove equally atisfactory In 
breadboard tests, the simpler cl 
cult arrangement to be described 
fully came up to expectation 


An electronic shutte is desi 
FIG. 1-Pulse from film camera initiates action by unblanking kinescope; multivibrator ale 
chain blanks screen after next 525 lines of television picture. Here H represents time : ; : 
the face of a kinescope during ré 

of one horizontal line of picture 


corded film pulldown, because it 


for blanking the picture from 


allows an exposure of exactly one 
complete television frame for each 
TPUT Ff f film frame regardless of slight tim 
KINE CATHODE °ae . 
ing differences between the film 


camera and the television system 


Theory of Operation 


The main sections of the elec- 
tronic shutter are shown in Fig. 1. 
With no camera exposure pulses 
coming from the film camera, the 
input gate is closed, the steering 
gate directs pulses to the open side 
of the flip-flop, the four one-shot 
multivibrators are in their stable 
positions and the output flip-flop is 
in the shutter-closed position. 

The first film exposure pulse (de 





rived from contacts in the film 
camera) triggers mvbr 4 to its 
+ unstable state. This multivibrator 
a then opens the input gate, allow- 


a , . " orize at 
FIG. 2—Experimental version of control shutter. Most studio kinescopes will require ing the next following horizontal 


additional triode input and output stages drive or H line pulse to trigger 
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Breadboard version of electronic shutter under test. 


Author adjusts audio oscillator 


to deliver 24-cps signal to squaring amplifier at rear on bench whose 24-cps square 


wave output simulates film exposure pulse. 


at right. delivers 15.750 pps to 


3, both to t 
The Oth p ilse from 
through the steer 
open side of the 
flip-flop. Thi 
flip-flop to the 


ing gate Lne 
hutter pulse trig 
yers the hutter 


open position and thu inblank 
tne kinescope 

As long a 1 remain 
instable sta 


1 through 


ie 
( 


ibsequent 

routed 

ope n if 
therefore have 
ing of mvbr 4 
return to { 
between the 6th and 
Thi et 

o that when the 

arrive it will be 


hutter-closed de of the flip 


fron 
ro ited 
The flip-flop 


triggered 


hutter-closed posit 


opened by 

1 and hel } y the shut 

ter-open po 1 of the 

When the shutter close the input 
; : 


pate AISO ClOos¢E 


mvbr 


flip-flop 
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Another square-wave generator, on shelf 


imulate tv H pulses 


rhe kinescope was unblanked on 
the Oth pulse from mvbr 
blanked on the 7th pulse 
that the kine is 
for a period of 
the 75H pulse 


wv 525H one 


3 and re 
This 
means unblanked 
seven times that of 
mvbr 3, 


train from 


television frame 


Steering Gate 


rhe circuit di 
shutter j 


Of particular 


agram of the ele 
Fig. 2 
here is the 
gate circuit. If the 


from 


tron yiven in 
interest 
teering 
trol 
normal state), the 
blocked and the 


flop j ymmetrica 


con 
mvbr 4 is low 
IN63 diode is 
to the flip 
rhe 


then alternately 


voltage 


input 
input 
pulses will trigger 
the flip-flop from open to close and 
ice versa. If the 


triggered 


voltage 
, the diode 
all pulses to the 
of the flip-flop 


can only trigger 


control 
is high tate 
conducts and block 
ter-closed side 
that the pulse 
open side 

flip-flop is in the 
The Oth 


ipposed to 


a] po itj 
from mvbr 3 
the shutter If the diode is 


pulse 


open 


conducting, the pulse must go to 





ary 


- HAN ONE SCANNING (IN 


8 UUUUUUUUUUUUUUUUUUU 


FIG. 3 


horizontal line. one 


Wavetorms covering time of one 
horizontal blanking 
period and start of next line. Circuit test 


points are shown in Fig. 2 


desired. If the 
blocked, the pulse will trig 


the open side as 
diode | 
yer the 


flip-flop to its 


opposite 


tate, o that in either case the 
hutter 


For the 
pulses the 


open 

Ist through the 6th 
diode | 
ducting, so all pulses are 
to the open and lost. Afte1 
the 6th pulse, the diode is blocked 
30 that the 7th pulse will trigger 
the flip-flop to the shutter-closed 


Waveforms corr 


definitely con 
routed 


side 


ponding 
hig. 3 


; 


position 
to this action are shown in 
for various points in the circul 
ome studio applications will re 
quire use of a 
ahead of the 


voltave of the 


preamplifier stage 
electronk hutter to 
boost the control 


Here a 


uffice 


pulse ingle triode section 
will usually 

Acknowledvement is extended to 
Frank W. Harvey, of en 
yineering at WGBH-TYV in Boston, 


for his 


‘ 


director 


encouragement during thi 


investigation 
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SPEED INDICATOR 


Speed indicating unit (left) is designed for rack mounting. Rear of chassis (right) shows plug-in units for squaring circuit. pulse 


p ampli 
fier and multivibrator at center of chassis. This design reduces instrument-repair downtime 


*UMMARY Multivibrator triggered by shaped signal from a-c tach- 
ometer provides speed indication within | percent over range from 500 to 
5.000 rpm. Regulated bucking voltage provides scale expansion to indicate 
deviations from operating speed with accuracy of 0.1 percent on 500-rpm 


full-seale indication 


i. ATORY measurement of hy By P, a POLLARD trument of this type 1 dependent 


drauli motor peed requires ‘ Development Engineer to a large extent upon plate volt 
i method of indicating and record noes wie aye regulation on the multivibra 
ing accurately both the operating or tubes Use of regulated tran 
peed and deviation from thi former and electronic revulated 
peed. This is the case in a closed this purpose provides a means of plug-in power upplic insure 
loop hydraulic servo system where ndicating speed within an = ac- 


{ speed is to be main iracy of 1 percent, with expanded- 


tained under variou load cond) cale deviations as small as 0.1 
flection in the mete) percent 


tability. 
a constan Plug-in units ; for the 
major circuit component These 
being easily read. The are the 
\ speed indicator developed for tability and repeatibility of an in- 


| 
quaring circult, pulse am 


plifier, monostable multivibrator 


and positive and negative regulated 





power supplies. By using plug-in 

units, instrument down time i 

} oirrerenTiator | greatly reduced. Detailed service 
operations are thus confined to th 

bench and need not interfere witl 


scheduled use of the instrument 


Operation 


The block diagram o n peed 
indicator is shown in ig. 1. An 


a-c frequency-sensitive tachometer 





provides an electrical signal whose 


: frequency ; nronort 
FIG. 1 Block layout of speed indicator, showing waveforms at various points in circuit rrequency propo! 
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Squaring circuit, pulse amplifier and multivibrator are constructed as plug-in units for rapid servicing 


10 to 100 volts This makes po lo illustrate this more clearly 


ible the use of a comparatively in he operation of the differentiator 


ve a-c tachometer to obtain m the expone nt e’*' will be econ 


peed measurement idered The amplitude response 


differentiating ere if 


Wave Shaping Circuit ; - 
nematic diagran 
verdriven ft 
employing 


feedback 


nagni 
dependent pulse amplifier 


fferen 
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FIG. 3 


a fixed rise time of 2 microsecond 


er a frequency range of 100 to 


1.000 ep 


Multivibrator 


The multivibrator i 
pulse, A 
ignal, is 


off and 
Capacitor C 


triyyered 
stable state, 
such that 
tube V,, i 
has a volt 
the 
the 
drawn by 


DY a po itive 


with no input 
tube V, is cut 
aturated 
“aye Across 


it dependent upon 


plate-supply voltage and 


amount of grid current 
Vi. A positive pulse, as shown in 
lig. 3A, on the grid of V, drives 
that tube This 


pulse must be of sufficient ampli 


into conduction 


tude to produce 
V, 
The shape of this pulse must be 


harp enough so as to be 


a positive bias on 


instan 
taneously transmitted to the grid of 
| from the plate of V,. Thus, the 
rise time of the triggering pulse in 
affect 
of the leading edge 


the coupling capa itor will 
the sharpness 
of the multivibrator output square 


ive 


More important is the effect of 
the 


optimum 2-micro 


width on 
The 
constant-amplitude 


pulse multivibrator 
linearity 
econd pulse 
achieved between the clipper stage 
the one-shot 


near-perfect 


and multivibrator in 


sure output wave 
shape, hence optimum multivibra 
tor linearity 


The d- 


tivibrato 


the 
pulse is a 
Therefore, 
likewise a 
When the 
shifting, the negative 
voltage, from which the grid of V,, 
must recover, also shifts 


component of mul 
trigyering 
function of frequency 
the bias level of V, is 
function of frequency 


bias level 


Waveforms 


The oscillogram in Fig 
r 


the V,, grid circuit how 


190 


Triggering pulse (A), time constant (B) and output wavelorms of 
multivibrator used in expanded scale tachometer 


single-shot 


shift in the voltage level at which 
the capacitor begins to discharge 
will have a direct effect on the time 
before V 

state condition 


required reverts to its 

This results 
output-versus-fre 
quency characteristic 


teady 
in a nonlinear 
A change in 
the triggering pulse amplitude 
would the effect By 
narrowing the pulse width to ap 
proximately 2 


have same 


microseconds and 
controlling the amplitude, any non 
linearity with respect to frequency 
becomes virtually undetectable 
Power supply 
adverse 
the 
is eliminated by an 


al 1x0 
the ac 
Thi 


electronically 


fluctuations 
have an affect on 
curacy of multivibrator 
regulated power supply and a spe 
cial regulator transformer to mini 
mize the effect of line voltage fluc 
tuations 

A discharge of capacitor C 
through resistor R, may be seen in 
the oscillogram (Fig. 3B). The in 
stant V, begins to conduct, V, is 
cut off through the regenerative ac 
tion of the common cathode. 

During this time the capacitor 
must recharge itself. The charging 
is from the common cathode re- 
sistor to the grid of V,,, to the ea 
pacitor and finally to the plate load 
or Vs The 
the diode action resulting between 
the cathode of V,, pro 
duces a small positive voltage on 
the grid of V 

Figure 8C illustrates the effect 
of this voltage on the trailing edge 
of the 


wave 


forward resistance of 


grid and 


multivibrator output square 
Since this effect is also fre- 
quency-sensitive, it must be mini- 
mized sufficiently to 
detectable 


voltage vs frequency 


prevent any 
nonlinearity in 
This 


reducing the plate 


output 
may be 
accomplished by 
load of V 


resistor 


and the common cathode 


In this manner, the charge 


time for the capacitor may be made 
very short for the lowest frequency 


be considered. 


Scale Expansion 


! + 


The expanded scaie circul pro- 


vides a well regulated d- voltage 


to match the ignal when 
the 
Therefore, any voltage appearing 
at the cathode of the cathode fol 


lower output stage may be matched 


output 


selector switch is in position 1] 


by the voltage obtained on the arm 
of the 5,000-ohm 10-turn potentio 
meter 

If these two 
there is no ¢ 


equal 
flow in the 
and the 
may be 


voltayes are 
irrent 
them 
witch 


turned to either of 


circuit between 


range elector 
the expanded 
ranye 


Thus, by 


turn potentiometer in the 


manipulating the 10 
bucking 
voltage circuit, any output iy 
signal 
suppressed, Normally, to 
cale, the initial 
reduced to 10 
which 


range 


nal or portion of an output 
may he 
use the 


reading 


expanded 
should be 
full 


re per tive 


percent of cale, after 


the expanded 


Any 


equipment may be 


may be engaged. commercial 


recording con 
nected to the recorder output ter 


minal 


Applications 


the tem to be 


tested is brought 


In use ervo Sy 


up to test speed 
as indicated by the rpm scale. The 
cale is selected 


are applied to 


desired expanded 
loads 
utilizing the re 
the 


determine 


and various 


the system. By 


corder output jack on instru 


ment, it is possible to 
how well the 
for load fluctuation 
factor of the 


ervo design information of similar 


system compensates 
the damping 
ystem and other 
nature, 

The 
cribed 


instrument de 
here is the latest of three 
that have built. Thi 
a range of 500 to 5,000 
will 


range to obtain 


particular 
units been 
model has 
peed 
full 


rpm and expand any 


within thi 


] deflection for a 


cale 500 rpm 


speed Two earlier 


change in 
for 2,000 to 


igned 


models were d¢ 
ised suc 


10,000 rpm and have been 


cessfully in 


4} ‘ 


checking peed flu 


aft alternator drive 
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DPA and DPX SERIES 


CONNECTORS 


D SUB-MINIATURES: 
Standard Pin and Socket Inserts. 


More than thirty years experience in the design and 
manufacture of standard electronic components insure 
Cannon Connectors by CINCH to be of the highest 
quality materials, fabricated to specifications to main- 
tain consistent quality of product; highest standards 
a " my throughout all operations. 


DA-15S " x 4m 1.312 014 
08-25? Ne . 2%. =1.852 023 


DB-255 s y 2%. 1.852 03) D SUB-MINIATURE SPECIFICATIONS: 


DOC-37P 4 2% 2.500 4 035 


DC-375 2a % 2% 2.500 te .035 Shell, including flange — steel or brass; Finish — 
er _27 ue Me_ 3 2.000 a Cadmium plate or Irridite. Contacts — No. 20, 5 
DD-SOS 2%. sha 2% 2.406 he .040 


0t.9P 4 , 11%, 984 O11 ampere rating — Copper base alloy, gold plate finish. 
DE-%S “ "9 A I'he 984 he 012 

Insert arrangements — 5 plus coaxials in 9, 15, 25, 
FRACTIONS +'ks Tolerance DECIMALS +0.005 Tolerance 


37 and 50 contacts. 
OPA 32-34P 


OPA 32-335 
Insulation material — Zytel 101 or DIALL. 


Polarization —- Keystone cornered shell. 


Operating temperature —67° to +310°F. 
DPA CONNECTORS: 


ith retaini late. Pi d Socket Inserts. 
eee ty eee Ome Pe ORE SOE Send for illustrated Catalog No. 157 


with details of ‘'D'' Sub-Miniature, 
“DPA” and “DPX” Series. 


DPX CONNECTORS: 


Split shell. Pin and Socket Inserts. 


For your connector requirements——you can depend 
on CINCH 


Centrally located plants at Chicago, Illinois; Shelby- 
ville, Indiana; LaPuente, California; St. Louis, Mis- 
souri 


yw Manufactured by Agreement with 
Cannon Electric Company 


40400180 Oe 


CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 





TEMPERATURE Conversion Chart 


761 
462 


264 


26° 

7%) 
268 
269 


770 

271 4554 
272 457 ¢ 
273 4594 
2732 4507 


Absolute Zero 
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Mallory Printed Circuit Type Controls 


Now Available With Push-Pull Line Switch 


Now your printed circuit assemblies can be turned 
on and off the new way— PULL, it’s on, PUSH, it 

off—giving your design an extra, modern merchan 
disable touch. There are other features, too quip 
ment can be turned on independent of volume 
control rotation—no more groping for the correct 
etting while it warms up—no more accelerated 
wear on the lower end of the volume control re 


istunce element 


Viallory’s push-pull line switeh* features a unique 
prin ple in switch contact Heart of the unit is a 
free floating ring of Mallory contact alloy. Thi 
ring is self-aligning—rotating slightly with each use 
o that new contact surfaces are constantly being 
resented and wear is evenly distributed. (Only the 
carries tne witched current never the actu 
pin or spring.) Service life is prolonged 
ction is clean and harp! 


Investigate these Mallory printed circuit type con 
trols with the new pu h pull line switch for your 
new printed circuit radio, television or electronic 
component design. A wide range of mechanical and 
electrical specifications to fit every need includ 
Ing current rating lituble for auto radios, color 
ind monochrome TY. Low actuating forces suitable 
mall radio et are also avatlable Thi 
witch action is also available on conven 


tional control 


Expect more...get more from 


ca Missile Guidance Systems M ee 
experience nd | Lies | elect I ALLOR 


iba embli W) 


Pp. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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Electrons At Work 


Edited by ALEXANDER A. McKENZIE 


Air-Ground Data Link To Cut Stacking 

= Each of the 120 aircraft auto 

oo matically encodes a report of it 

bearing, speed, altitude and othe) 
pertinent data and this i ent to 

the ground where it is used by 

computers or for visual display 

In addition, 31 standard message 
can be transmitted by pushbutton 


control from air to ground 


> Link Capacity—-The data link 
handles 45 ground-air and 45 air- 
ground, or a total of 90 messayes 
a second. Since each Vortac in- 
Five monitor consoles and address board (right) used for assigning identities to air tallation has a capacity of 120 
craft at Tacan data-link ground station. Each console displays complete information for aircraft simultaneou sly, each 2 
a selected aircraft as well as ordered condition econds every aircraft can receive 
a private-line order and transmit 
an automatic report. These limi 
SOLUTION of the conflict between eral Telecommunication Labora tations are arbitrary and not in 
VOR-DME and Tacan having been tories provides service for 120 air herent in the system, 
resolved in the adoption of com craft on any of the 126 Tacan The basis of the Tacan system 
bined Vortac, it is now possible to channels in less than 3 seconds has been described Ie LECTRONI 
implement the military system Individual orders of bearing, di p 174, Oct. 1955). In summary, a 
(Tacan) with additional com tance, heading, altitude and speed complex rotating pattern is tran 
munication of intelligence that can be transmitted to each air mitted from the ground antenna 
may one day be of great use to craft. Any one of 31 standard on a 1l-me band over channels in 
commercial flying message can likewise be sent the region of 962 through 1,213 
The Tacan data link equipment from computers or manual con me. The pattern can be described 
developed for the Navy by Fed trol position as a 9-lobed cog wheel combined 
with a eardioid 
In addition to an omidirectional 
Radio Printer For Air Commands ee ee ee 
A ’ the cardioid component rotate 
through north, a different, char 
acteristic reference pulse is tran 
mitted each time a cog of the 9 
toothed wheel passes through north 
Physical rotation of the Tacan 
antenna occurs at a 15-rps rate. T 
the airborne observer there is ar 
appearance of a fundamental com 
ponent at 15 eps and a 9th haa 
monic component at 135 cp In 
each antenna revolution, one north 
pulse is generated and & reference 
pulse Time between iccessive 


reference pulses is 1/135th second 


> Rotational Modulation The ro 

tating directional pattern of the 
Airborne teletypewriter developed for Air Research and Development Command by yround beacon antenna modulate 
Kleinschmidt Laboratories, Inc. is compared with standard machine (upper left). Printer ignals presented to it by the 
section of the new machine is shown at left with control box (center) and keyboard 
(right). Terminal unit, which is the heart of the new teleprinter is at upper right. The 
new machine uses a type wheel and hammer on a pressure-sensitive paper 


transmitter. The fine grain struc 
ture of the transmitted signal j 
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KM 236-15 


VOLTAGE 
REGULATED 
POWER SUPPLIES 


HUNG 105-125 volts, 57-63 cycles 


DC terminals are clearly marked on the 
Output voltage within 0.5% during ORT pan her positive ot negative term nal of the 
recovery time for line transients chadiek eek fe. auniaiiin tax. Gna a ea 
105-125 volts. srminals are also brou 


out at the rear of the chas 


ipply 


» rear ¢ 


Short circuit will not damage supply. 


Full current may be drawn at any 
voltage from 2-36 volts. 


4” rectangular 
rectangular 
ne 
DC on-off switch 


yltage contr 


WRITE FOR SPECIFICATIONS ON 30 
AND 50 AMP. MAGNETIC SUPPLIES 


KEPCO LABORATORIES, INC. 


131-38 SANFORD AVENUE © FLUSHING 55, N.Y. © INDEPENDENCE 1-7000 
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Data link beacon transmission 


pul “uverayiny 


tted econd 


each 
ition carry di 
link information 


mit 


the ground beacon. Automatic re 


ply from the beacon provides ar 


elapsed time to indicate distance 
of the 
Since the airborne 
fectively 


the desired 


aircraft from the beacon 
receiver 18 el 
gated for reception of 
signal only, about 50 
percent of the pulses received do 
not affect Tacan operation 


The basic 


iynal occurs 


Tacan synchronizing 
at a 135-cps rate and 
signal is used for the 
Forty 
surface equipment 


the same 
link 
ond the 


data five times a set 


stops 


transmission of standard pulse 


and inserts a burst of pulses with 


pecial configuration that convey 
the entire yround-air transmission 
Such a 


to a single craft. pulse 


2 


burst is about 3 milliseconds long 


Immediately following, the desired 


aircraft transmits a reply com 


and tele 


status 


prising discrete data 


metered reports of its 


Rounded pulse pairs are sent in 


form of modula 
dial 


analog « odes of 


appropriate 


tion Instrument reading 


emplo pulse po 





DISCRETE DATA 


(A) GROUND TO AIR MESSAGE 


Ail 
wanets 


© TRAMSMITTEO BT OME MOVABLE 


2712 WiCROSECORDS 


B) AIR TO GROUND MESSAGE 


Flight trainer installation of data link. 
Canned messages are displayed on dial 
right They are 


lower right 


center. sent from box 


4 ! 
Aula On © 


uv 
ipel 


ich as predetermin 


sages, employ l al code 


> Messave Structure — The 
ot ending 


below 


pul ( pall 
vhere ich pall 
ented, for simplicity, by 
data 


predetermined me 


‘ 


line. Digital indicati 


craft identit 
ayes, ode of operation and pro 


cedural information 


Tacan data-link code structure for ground-air and air-ground messages uses digital and analog codes 
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A pot 
you can 


bet on 


When you’re playing with a hot system and the 
stakes are high... raise! 

Raise as high as 150°C... and HELIPOT 
2000 precision 


potentiometers will still operate 
continuously with 1 watt dissipation. 

Although it’s only 1/2 inch in diameter and we 
but 0.3 ounce, on this pot you can bet the limi 
You'll hold the winning hand with these five | 
cards off the top of the Helipot deck : 

« stain teel construction 
« excellent linearity 0.2 be 
0.5 tandard 
* 15,000 to 50,000 ohms standard re 
e one-piece hou ny 
e all-metal card for uniform heat di 

When the chip are down, these three 
models will strengthen your hand : the bushing 
precision 5001, the servo-mount precision S002 
the trimming-type 5016 

There’s a house full of pecs the serie U0 meet 
or beat JAN-R-19(7), MIL-E-5272A, NAS-710 
MIL-R-12934A, MIL-E-5400, MIL-R-19518, MIL Std 20 

The straight inside story on the ne 


is available in data file 521 
/ a 
/ Helipot. 


/ 
j 





followed by five pulse-position received due south of a ground 


analoy-type telemetered control beacon. The r-f envelope’ indi 


ordey ‘ cate 
After 


equence 


relative depth of modulation 
receipt of complete ordet 
the 


transmits 


for 15 and 135-cps and 
the heavy 
pul e 
These two 


indication bb 


frequencle 
from 
then 

information a 


l how 


show reference 
10 dey 


modulation are fol 


ground, the lines 


aircraft air-sul burst at point 


face hown 


igure radio output bearing limiting 


‘Transistor Beta Tester 


By G 


diayram = of tne 


lig. 1A. It} 


mall com 


IRAN KLIN 


KMlectront entiat teste is 
onal Bureau of tandard 


Washington, D. ¢ first a 


MONTGOMERY A implified 
hown in 

umed that R 
with the 
impedance and that PR i 
vith 1/N 


istor input impedance, 


pared transistor output 


Pik INSTRUMENT de 
urticle is de 


cribed in thi 
large com 
iyned to measure the 
? . times the 


pared tran 


ort 1 | 
hort-cireult cul where WN is 


common-emitter 


rent gain of npn or prp junetion 


audio frequency 
the 
Into the in 


transistors at low 


In operation, transistor | 


plugyed trument and a 


dial is adjusted to the point where 


j 


audio oselllation just begin i 


evidence | hy él 
The 


rectly 


loud pe nke r tone 


current gain # is then read di 
from the dial. Properly cali 


brated, the instrument will measure 


vith an accuracy of a few pei 


cent, Inexpensive parts are used in 


if 


construction 


Transistor beta tester with calibrated and 
engraved dial 


the turns ratio of the transformer 
In practice, these assumptions are 
easily realized for most transistor 

Then, for the value of R at which 
oscillation just 


begins, the base 


current is 
fi. 


I N(R, + R) (I 


where 7, is the collector current 


and therefore 

p T./l V(1 + R/R.) (2 
Variable thus be 
calibrated to read 8 directly and in 
the R/R, 1 the 
calibration will be linear if a linea 
The 


recoyg- 


resistor R can 


range where 


potentiometer is used for R. 
Fig. 1A 
nized as similar to that of Fig. 1B, 


circuit of will be 


FIG. 1 Simplified form of beta tester (A) 


and tube analeg (8) an arrangement that was used by 


198 


only the unmodulated central se 


tion is extracted for distance 


measurement. There are 3,609 


pairs of pulses transmitted each 


econd on the average, includ 


prac ‘ ad 


data link 


civil aircraft 


burst of more closely 


reference pulse The 


not vet avi abl fo. 


FIG. 2 
beta tester 


Complete circuit of the transistor 


L. R 
t 


meu 


Philp tt at 


iriny Va 


NRL in 


‘ 


ium iho 


1940 fo. 
transcon 
ductance 


> Controls 
of controls to a 


» reduce the number 
minimum, the eit 
cuit is arranged so the 
will adjust itself to a 


operating 


transistor 
spec ified d-c 
point. The complete cir- 
Fig. 2 


have 


cult diagram is shown in 


wherein the resistances been 


chosen to fix the operating point at 
about 5 \ collector 
collector 


transistor 


potential and 

For 
within the 
of the in 


W ill be 


1 ma current any 
whose Bf is 
measuring 
these d- 
mated closely 

The 
tion 


range trument, 


value approx! 


frequency at which oscilla 
depend 
the 


and the phase shift of B 


begins will upon the 


characteristics of transformer 
The cur 
rent ratio of the usual transformer 
has a broad maximum centered at 
1 or 2 ke and if the phase shift of 
the transistor is sufficiently small, 
oscillation will begin at a frequency 
near this maximum. 

transistors having 
shift, the 
quency will be reduced 


For a larger 


phase oscillation fre 


The ampli 


tude of B required to produce 


oscillation for a given dial setting, 


however, is not a particularly sen 


sitive function of frequency, so 
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TECHNIQUES ond DEVELOPMENTS 


in oscillographic recording 


RECORDING METHOD USED 


WRITERS, AND A REVIEW OF THEORETICAL 


ACTUAL ERROR FACTORS 


rapid 


visualize 


fon the 
a kel 


ordinate 


IN SANBORN DIRECT 


tion berror ja 


AND 


Radians 


I 
rapl 


When the r 


tion is often made 


iitially 


ilmnost 


ilting from usin 


proximation 

ypwing data have 

leulated*®, u 
width of 


of x 
imal ¢ 


RECOGNIZE A “150"' RECORD 


BY THESE THREE FEATURES 


L, Linearity Rectangular Permanent 


Coordinates Inkless Traces 
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thre 


from the chart center 


flection tarting ome 
finishing 
the deflection 


is the ndard 


one centimete 
it one 
ind 
cong 

from ea the 
tual use 


«pected in a 


this error in mom 


tha 


fol 


the active 


flex 


incrense cle tion 
po itive 
the 


nometer 


error term 


error term 
produced 
that is, ideal 


uniformity of 


current 
ind 
ilvanometer 
eter 
ulling 


table 


ition re 


pen 
predicted in the 


a diseu ’ f 
ed as ehy Dr 
horn RIGHT ANGLE. ¢ 


FORUPCREUO RC OCRT ECOG eC eee eeE ri 


ii 
POVSPU UOTE 


4 


ard on last page 


function 


ording 


centimeter 


entimete 
erefore, is 
can therefore 


terms 


Phe 


error 


length 
I) 
in the 


ine 


would oc 
deflections exactly 
spring: prope 
ming 
proportioned 
ensitivity de CURCH 


actua 


of deflection then becomes 


Corrected 


Error 4 


Theoretical Corrected 


Error « Error in mms 


0033 0 0 


0075 004 06 


0133 010 


0209 Ole 


system is calibrated, that calibra 


basis of 


by 


centimeter deflection 
ae 


ina 


means a two centimeter 


below chart center 


ibove chart center. In either case 


r from chart center is accepted 


ubtracting 


without error fore 


bye OoOsvs 


how 


corrected by 
the 


final column tn the 


to show error, 6, to 


of the stylus increases as @ 


All 


but 


reases more rapidly than @ 


series expansion bear this out 


ur as predicted only if the galva 


proportional to coil 


rties im the ion rods 


td Pols 


> that 


etic fie saunborn 


tips in 
in maximum defle« 
slightly 


better 


/ 


linkearity than that 


ater 


help with your oscillographic r« 


on Sanborn engineers 


j 
ording application in the 0-1 
cycle range. Des riptive liter 
ea) Pie MR ae tC mel 
request, providing data on 
Sanborn |., 2-, 4-, 6 
a hannel Systems, 


of 12 


changeable 


and 


aisle infer 


ATs) 
n el fier 


seem 


a 


oe aL a 


SANBORN 
COMPANY 


industrial Division 
175 Wyman Street, Waltham 54, Mons. 
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> Measurements—F or simple con 


arative measurement 


I 
be ro 


Hou) ¢ ) 
, I 


100 








FIG. 3-—-Circuit shows procedure neces 


sary for accurate calibration 


measurements ¢ 
circuit constant 
the measurable ra 
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Scatter Circuits 


rOWER FOUNDATIONS are FP Obstacle Gain—A 


for the n, radio signal 


p-edged 


196, Ma 
in the Kore: 
many 

radio reception was in 


The No. 61455 id a fi descatter etation jn proved. Although this phenomenor 


‘ 


: is diff nt from 
ADJUSTABLE COUPLING—HIGH Q vewfoundla ate i 
MINIATURE IF TRANSFORMER : ts vill 


Extremely high @ Variable Coupling 
(under, critical, and over) with all adjust 
ments on top. Small size 1 Ye xn 1% x 
1% Molded terminal base. Air capacitor 

tuned. Coils mounted in special powdered 

iron assemblies, Tapped primary and sec 

ondary. Rugged construction. High electrical 

stabilit No. 61455, 455 ke universal ! ‘ ° . 
tronstormer. No. 61453, 455 ke. 8FO. No and lively. Four teleprinter Pelay-Line Audio 


61160, 1600 k transformer and No 


s , PRODUCING 
61163, 1600 ke. BFO be pre ( ; 


‘JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 


MALDEN 
MASSACHUSETTS 





IMPORTANT 
MaRS 


ACTUAL SIZE 


Cllenco 2t-Micag- 


now rated for even 


Y 
A LONGER LIFE! 
a E:l-Menco Dur-Mica Capacitors Can Now Assure 


You Of Dependable erformance Up To 18 Years! 


Not An Extravagant Claim, But A Tested Fact. The latest series 
of rugged trials by El-Menco engineers found El-Menco DM15, 
DM20 and DM340 Dur-Mica Capacitors outlive and outperform 
all others. Under accelerated conditions of 1/4, times rated voltage 
at 125°C ambient temperature; El-Menco capacitors continued 
to perform reliably after 12,000 hours. Translated into normal 


VET Ee Petey conditions, this indicates a lifetime of from 15 to 20 years! 


El-Wtenco Dur-Wica Capaciters MEET ALL ENVIRONMENTAL AND ELECTRICAL REQUIREMENTS OF 
BOTH CIVILIAN AND MILITARY SPECIFICATIONS, 


Fl-Menco Dur-Mica DM15, DM20 and | sen 
IDM30 Capacitors Mean: 
~ ACTUAL 
LONGER LIFE 4. ( NT STABILIT SIZE 


POTENT POWER 
SMALLER SIZE 5. 


WHAT 1% YOUR CAPACITOR APPLICATION PROBLEM? 


WITH NEW CRIMPED LEADS. 


In addition to longer life, Fl-Menco Dur-Mica Crimped, parallel leads simplify 

Capacitors with tougher phenolic casing assure application in television, printed 

greater stability over wide temperature range circuits, electronic brains, computers, 
Write for FREE samples and cat- guided missiles and other civilian 
alog on your firm's letterhead. and military uses, 


THE ELECTRO MOTIVE MFG. CO., INC. 


WILLIMANTIC CONNECTICUT 
e molded mica * mica trimmer 


etubular paper «ceramic « silvered mica films. 
Arco Electronics, tnc., 64 White St., New York 13, N.Y 
Exclusive Supplier To Jobbers and Distribytors in the U.S. and Canada 
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Tl MiL-Line Precision Resistors 


HOLD TOLERANCE... 
EVEN WHEN DRIPPING WET! 


‘ 


wniking wet dried out. or hook 
tty PL MUL Line depo ited carbon 
resistor till far exceed MIL-R 
105098 0. emerge from one accept 
mice test alter mother hy mayor 


electronics manufactures 


with per 
formance records that have not been 
equalled It's the seal that makes the 
difference in’ exclusive Lexa 
lnistrument proce that nigel 
wraps these precision resistors in 
tough jacket of i pecial coating 
vith high dialectric 


lor case in ce ’ oductio ind 
niantenance for impro r the 
reliability ind tleabilit of your 
products, the moisture resistance of 
Il depo ited uwbon MIL-Line re 
ors is just one field proven factor 
You also get a choice of 1 , or 5% 
tolerance high 
icle fomperature riarige 
full load low negative temperature 
coetliciont ligible voltage co 
eflicient and noise level long shelf 
cle election of izes and 

istance Value reasonable price 
mad, if desired, reel-t y* packag 


fr for automation 


tability over 


ind rinacle ! 


Here is a typical Tl reel pack 
designed to speed production 
Tl precision deposited carbon 
resistors are moss produced and 
packaged in five sizes from '/, 
watt to 2 watts with resistance 
values from 25 ohms to 30 
megohms 


For complete data, write for 
Bulletin DL-C 539 


TEXAS INSTRUMENTS 


inconronmawvTeo 


Want more information? Use post card on last page 
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ELECTRONS AT WORK 
delayed about 1/20 


overall effect i sald to produce, 


even in a small room, the effect of 


ound in a concert hall 


> Delay After con 
idering the impracticability of an 
electrical LC delay line and the ex 


Mechanism 


pense of magnetic 
vas finally 
acoustic pipe 


tape storage, it 
decided to employ an 
about 50 feet long, 
vith an input driver unit and 
ensitive microphone detecto1 

Because the power contained in 


should be 
le than that of the main sound, a 


the reverberated sound 


low-power amplifier shown in the 


circuit diagram is used. Only un 
usual feature of the design is the 
floating paraphase phase inverter 


his circuit, which utilizes nega 


Selector Chooses C-W 


By MARTIN D. BELFIELD 


Diamond Ordnance I e Lal 
Washington, DPD. ¢ 


DURING circuit analysis or develop 


ment it is often desirable to em 
ploy a c-w signal that can be trig 
gered with a known starting-phase 
This type of signal is particularly 
useful for evaluation of integrator 
networks, At present a variety of 


ircuit being used to accom- 


pli h this 


requirement 


Flush-Mount Antenna 


An 18 by 24-in. grid of transverse parallel 
wires spaced regularly over a conduct 
ing sheet comprises a _ flush-mount 
antenna developed for the Air Force by 
Stanford Research Institute. Used for 
radar, the antenna has a pencil-beam 
pattern with low side lobes. Mounted 
horizontally, it can be scanned over 40 
degrees by changing frequency between 
7 to 13 kmc 


econd, The 


Amplifier for the delayed channel 


tive feedback from plate to grid 
right-hand half of 1ZAX7 tube) 
has been described in Seely’s “‘Elec- 
tron Tube Circuits” 

The so-called Xophonic unit uses 
a large diameter cylinder for back 
loading of the loudspeaker. The 


audio delay pipe is coiled around 


the cylinder 


Phase 


Some of these circuits use multi 


vibrator i electronic witches o1 
grate The 
first cycle and the length of the 


wave train to follow, can be pre 


turting point for the 


determined by proper circuit de 
ign. In none of this equipment, 
however, is the starting point made 
variable 

The circuit to be described offers 
ease of selecting a new starting 
phase for the first cycle of a wave 
train by the simple adjustment of 
a calibrated dial 

The circuit shown is used In con 
generator 


junction with a signal 


that provides a continuous-wave 
With a 

witch, the time 
. 


duration of the c-w can be con 


constant-amplitude signal 
manually operated 
trolled by the operator. The circuit 
provides at the output terminal a 
controlled 


phase for the first cycle. Consider 


signal with a starting 
ing one cycle equal to 360 electrical 
elect for 


the first cvcle any desired starting 


deyrees, the operator can 


point from 0 to 360 deg simply by 
adjusting a potentiometer 

switch S 
signal to 


Closing applies the 


sine-wave transformer 


of the 


transformer are connected so the 


T,. The secondary windings 


signal applied to the control grid 
of thyratron V, will be 180 deg out 
of phase with the signal applied to 
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KEEP UP-TO-DATE ON MAGNETICS 


yi 
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How will tape wound core users be affected 


by new size standards? 


MAGNETICS inc. 
Bam 





SINE-COSINE 
POT SPECS 


begin 
where others 


Infinite resolution and absolute dependability 
distinguish CIC ultra-precise Potentiometers, In 
the generation of the sine wave CIC Pots pro 
vide smooth, reliable performance, distortion 
free at all angles of rotation 


CIC carbon film Sine-Cosine Pots, the proven 
product of a unique research program, provide 
greater accuracy in sn iller case sizes, Sizes 
range from 1” to 5” diameter with correspond 


ing best conformities from 3% to 03%. Com 


pensation for loading can be provided with no 


loss of performance. 
At speeds in excess of 1,000 r.p.m. CIC guar 
antees life in excess of two million revolutions 


Many firms with critical specifications for in 


dustrial instrumentation, military fire control 


and flight guidance equipment rely only on CIC 
Potentiometers 

Our highly qualified engineers are ready to 
discuss your specific requirements with you. Call 
us today 


“For Precision Pertormance ... specify CIC’ 


Detailed Technical Data 
Sheets available on request 
COMPUTER 
weet LL is) Se) 
CORPORATION 


92 Madison Ave. * Hempstead, Long island N.Y 


eu ee et 


Want more information? Use pe n last page 
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ELECTRONS AT WORK 


the control grid of thyratron 4 
Switch S, will be closed at some 
inknown point (0 to 360 electrical 
degrees) along the first cye 
the incoming signal. The first posi 
tive half-cycle, or part of a positive 
half-cycle, will fire V 


drop across R,, 


The voltage 
the cathode resistor 
of V,, supplies the plate voltage for 
thyratron V 

The signal applied to the control 
180 deg out of phase 
with the signal appearing at the 
Tube V 
on the half-cycle immediately fol 
With suit 


able negative bias voltayve and sig 


grid of V, is 


control grid of V will fire 


lowing the firing of V 


nal applied to the control grid of 
V., the firing point of V, is accu- 
rately established 

The voltage divider and cathode 
resistor, R, + R, of V 
a positive charging voltage for the 
R R, and C, RC network. Re 
istor FR, is a 10-turn potentiomete 


and any 


supplies 


adjustment will increase 
or decrease 
( As ( 
vill e 
plied to the yrid of thyratron V 
and fire the tube 


the charging rate of 
charyes, the voltage rise 


ventually exceed the bias ap 


The firing of V 
is delayed to suit the operator 

The full voltage drop across the 
eries cathode resistor, Rk, and R,,, 
of V, is applied to the screen grid 
of a 68J7, J Signal is applied to 
the control grid of V, for as long 
as S, is closed. However, no signal 
at the plate of V, until the 


Poten 


appeal 


creen voltage is applied 


tiometer FR, controls the firing of 
VV. and hence the screen voltage of 
\s a consequence, the starting 
ition of the signal appearing at 
plate of V, i 
If the 


quency only, the indicator on #&, can 


also controlled 
circuit is used at one fre 
be calibrated in electrical degrees 
delay from 0 to 860. For use over 
a wide frequency range it will be 
preferred to calibrate R, in milli 
econds 


Che 6C4, \ 


\ is not conducting The 


: conduet only when 


variable 
istor R,, of J is ad 
duplicate the plate cut 
rent flow of J 


ing, preventing a change in the d- 


plate load re 
misted to 


- when J , 18 conduct 


voltage level that would otherwise 


the quality of the 
Operation of J | 


output iv 
imple. Self 


is obtained from a part of the 


Starting-phase selector for c-w signal 


cathode resistor R, of V,. When 
V, fires, the cathode voltage of JV 
rises to a high value making the 
grid negative enough to cut off the 
tube. 

When closed, S 
coming signal and the B4 
to the tubes. When the 
opened the incoming signal is cut 
off and the B4 
V, and V,, extinguishing the thyra 
trons. A third 
the switch to discharge C,, pei 


applies the in 
voltage 


witch is 
removed from V 
ection is added to 


mitting the operator rapid repeat 
operation of the instrument with 
out the possibility of C 
partially charged to cause errors 

Variable resistor FR, in 
with the plate of V, is 
just the screen voltage of V, and 
the cutoff bias voltage of V 


Frequency 


remaining 


serie 
used to ad 


response of this cil 
cuit is 20 to 2,000 cps. The fre 
queney response can be extended 
if necessary by replacing the input 
with 


and altering the values of the cir 


transformer a phase inverte 
( uit component s 

An added trigyge! 
output that can be used to trigge 


feature is a 
the trace of an oscilloscope simul 
taneously with the start of the « 


oscillation 


Transistor Phonograph 
Preamplifier 


t. PAGE Burr 


earch Corp 


rho 
0 ? 


DESIGNED for use with low-im 


pedance magnet phonograptl 
of which the var 


type | a 


pickup cartridge 
able-reluctance popula 
example, the battery-powered tran 
sistor amplifier described below is 


comparable to vacuum-tube = an 
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Rugged, low-loss AlSiMag Alumina ceramics 


permanently bonded to appropriate metals to 
produce superior high temperature seals. 


Outstanding electrical and mechanical charac 
teristics over wider temperature and frequency 


ranges. 


Excellent heat shock resistance. High softening 
temperatures. Vacuum tight. Improved glaze with 
superior surface resistivity. Greater impact and 


tensile strengths. Resistant to chipping and spall 


ing. Precision tolerances. 





A Subsidiary of »* 


Minnesota Mining agd ®. 
Manufacturing Company = 





Complete facilities for volume production. Uni 
form . piece to piece. Standard or custom de 
signs. To assure optimum performance of the 
latter, our engineers cooperate in establishing 
proper specifications and configurations. Low tem 


perature metal-ceramic combinations available 


For complete information on AISiMag Metal- 
Ceramic Seals for either low or high temperature 
applications, send blueprint with planned installa- 
tion and operating temperatures, electrical re- 


quirements or other relevant data. 





ELECTRON AT WORK 


plifier no idely used 
purpose in high-fidelity 

To improve linearity of the am 
plifier and to stabilize the operating 
vain negative feedback is u 
midband voltage gain in the 
of 40 db is a reason: 
a phonograph jy pl 
Stage gain of approximately 40 db 
] readily obtainable from 
transistor vitl ba 
current multiplication of about 40 
time Use of liberal feedback in a 
two-stage amplifier i therefore 
feasible. The two junction 


tor developed a voltage gain of 


approximately 78 db with feedback 


inoperative. When the loop is closed 
the gain at approximately 
close to 40 db 

When voltaye feedback is taken 


‘ 


from the output 


{ 


anode circuit of an 
electron tube and is returned to the 
cathode of the input tube, the ad 
vantages of imultaneously raising 
the input impedance and lowering 
the output or source impedance of 
the system result. Low output im 
pendance 1 desirable because 
preamplifiers of this type are often 
used to feed long hielded cable 


having high total shunt capacitance 


> Amplification—The gain needed 
for a phonograph preamplifier ma 
be calculated using representative 
input and output signal levels. Most 


consumer-good high-fidelity ap 


Dictating Machine 


IMPEDANCE 


( > ( 
RG- UNO AMPHENOL NO OHMS 


471-106 


Working portion of a transistor portable 
dictating machine shows turntable driven 
by rotating dog (above). Magnetic head 
(upper right) moves across paper mag 
netic disk to record in spiral pattern. Built 
by Tokyo Tsushin Kogyo, Ltd., the unit 
employs four transistors and runs from 
four flashlight cells. The microphone is 
also used as a playback receiver 





coreb oard 


— plotting board designed by Melpar Inc 
the v U.S. Air Force super- 


coreboard of me 
onic simulator for F-100A plane is another ex- 
ample of Atlas manufacturing ingenuity at work, 
electro 


Atla pecializes in “‘precisioneering 


mechanical assemblies from the pilot stage to pro 
duction efficiency. Furnishes the practical engi 
neering step and the facilities between the idea 
and the production line ; 

Kring your electro-mechanical designs to us 


Our design, production and methods engineers 


and no more. Every 


SF 


omorrows Pilots 


tool makers and skilled mechani ire ready to 


work on your project on a job basi is many 
men, machine ind hours of work it requires 
modern tool and cost cutting 
technique 1 it your service to save you time 
and labor on a comple te electro-mechanical a 

sembly or a special part for electronic equipment 
Write today for your copy of “Precisioneering 
Mlectro-Mechanical Equipment.”” ATLAS PRE 
CISION PRODUCTS CO... Philade Iphia 24, Pa 


Div. Prudential Industrie: 


“Fiom rau ng Boaid...lo Production. Lire.” 


f> ° 


LANE ap 


bien Wy 
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VERY LOW FREQUENCY 


Voltage Measurements 


with this 


BALLANTINE 


VOLTMETER 


MODEL 
316 


SPECIFICATIONS 


FREQUENCY RANGE 
0.05cps to 30KC 
down to O.Olcps with corrections 


VOLTAGE RANGE 
0.02 to 200V peak to peak 
lowest reading corresponds to 


7. O07mv rms of a sine wave at ei 
ey OO vs “MEAL > 06 OPE Wi Came 
aL oe TA TAs 


ACCURACY Ee ECAR Rene eet 
3% throughout ranges te 
and for any point on meter » 
IMPEDANCE 


VOLTS Fu rieied 
10 megohm by an average 


4 J 4 
capacitance of 30 vuf ad 


OPERATION 


a 
. ay 
Unaffected by line variation - 
100 to 130V, 60 cycle, 45 watt 


7 ‘ ome vr 

Rh ci @ 
1957 

25" Anniversary ) 


PRICE: $290 


FEATURES 


Pointer “flutter” is almost unnoticeable down to 0.05¢eps, while at 
O.0leps the variation will be small compared to the sweep observed 
when employing the tedious technique of measuring infrasomie waves 
with a de voltmeter 
A reset switch is available for discharging “memory” circuits in order 
to conduct a rapid series of measurements 
Phe reading stabilizes in little more than 1 period of the wave 
Meter has a single logarithmic voltage s« ale and a linear decibel scale 
Accessories are available for range extension up to 20,000 volts and 
down to 140 microvolts 

hor further information on this and other Ballantine instruments 


write for our new catalog 


PUA 
— 


100 FANNY ROAD, BOONTON, NEW JERSEY 


Want more information? Use post card on last page 








such as the widely u 
Electric variable-relucta 
will produce an output voltas 
approximately 10 millivolt 
lateral stylus velocity 
SO This velocit 
roughly to the averaye recorded 
velocity of many commercial long 
playing 334 rpm _ recordings. It 
tantaneous program peak veloci 
ties are approximately 10 db highe: 
than average. Accordingly 
amplifier voltage gain of 40 db 
volt/10 millivolts) appears to be 
rea sonable choir e 

Two identical grounded-emitter 
staves shown in the circuit diagram 


are connected in cascade and 


Schematic circuit diagram of the transistor 
preamplifier with RIAA equalization 


erate from a collector supply po 
tential of 22.5 volts. A substan 
tial portion of the battery voltayve j 
dissipated in the large emitter 

ply resistor This practice is 

good d-c stability of the 
against variations in temperature 
and a high degree of circuit im 
munity to varying transistor pat 
ameters Almost any junction 
transistor having a base-to-collector 
current multiplication of 30 or 
greater will operate satisfactorily 
in the circuit. Suitable types in 
clude 2N43, 2N104, 2N105 and 
2N175. 

Battery voltage limits the output 
voltage swing of the amplifier. Fo: 
all units tested, limiting occurs at 
an output level of approximately 4 \ 
rms. Since the gain is 40 db, the 
maximum allowable input signal at 
1 ke is 40 mv rms, or 56 mv peak 
Total battery drain is 1.2 ma. 


> Equalization—The feedback ci 
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improve transistor performance 


How do« BS grow uniformly dislocation-free crystala with uni 
form resistivity? Ky precise checking of the “seed’’ for orientation 
and dislocation densit ky growing the single crystal in amoothly 


proof mechanized furnace Ky automatic tempera 


operating hock 
ture control and a uniform temperature gradient throughout the 
growing period. Research and development advances like these are 


constantly at work to make CBS transistors better 


And you can see the difference in quality that is built not tested into 
CBS transistor In crystal photomicrographs. In Beta and other 
figures of merit. And in actual performance. ‘Try CBS transistors 


and see for yourself 


semiconductors 


filiv need kine neeriny CBS-HVTRO 


‘ co fjucte Iperat 


A Division of Columbia Broadcasting System, inc 
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TRANSISTORIZED RADAR PERFORMANCE CHECKER 


ae meron o 


” «a> 


ee 
~one 


A child can operate this small, lightweight performance checker of already-installed 
radar equipment. It i ideally suited to rapid on the spot, pre-flight testing Normally 


moacce ssible apparaty can be checked in less than 60 seconds 


Performance is measured by comparing standard ring-time with echo box ring-time. The 
echo box is coupled to the radar transmission line at the directional coupler or, with a pick 
up horn, to the antenna. The ring-time provides a direct measure of standard performance 
A multivibrator with a variable pulse width is incorporated into the radar checker and set 
to match the required standard ring-time. The difference, if any, between this ring-time 


d actual ring-time is automatically related in decibels to standard overall performance 


COMPLETE LINE OF COAXIAL AND WAVEGUIDE INSTRUMENTS INCLUDES: 


DIRECTIONAL COUPLERS 
TERMINATIONS 
FREQUENCY METERS 
HORNS 

TUNERS 

ECHO BOXES 


SLOTTED LINES 
DETECTOR MOUNTS 
ATTENUATORS 
STANDARD REFLECTIONS 
BOLOMETERS 
THERMISTORS 


FREE ILLUSTRATED CATALOG 


contains much valuable data ay 


ea ate narda 


corporation 


160 HERRICKS ROAD, MINEOLA, N.Y. «© PIONEER 6-4650 
COMPLETE INSTRUMENTATION FOR MICROWAVE AND UHF 


210 Want more information? Use post card on last page 
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cuit consists of the element 

in the lower part of the diagram 
If the amplifier were designed for 
uniform frequency response the 
feedback impedance would comprise 
a pure resistor. This amplifier is 
intended to reproduce phonograph 
recordings from a magnetic pickup 
that is essentially a velocity sensi 
tive device, 

> Standard Under these condi 
tions amplifier transmission as a 
function of frequency should corre 
pond to the present standard play- 
back curve for lateral dise record 
ings a specified by the Record 
Industi Association of America 
Phis nonuniform frequency chara 
teristic compensates the pre-empha 
is employed by the record manu 
facturer in the original recording 
The « irveé 


constant 


pecified by three time 
3, 180, 318 and 75 psec) 
affecting the low, middle, and high 
frequency region of the audio 
pectrum, It can be synthesized in 
the feedback amplifier by proper 
arrangement of the components In 
the feedback path 

The 318-ysec time constant is 
provided by C and R,. The 3,180 
psec time constant | the product of 
C, and R.. The high-frequency time 
constant of 75 psec is obtained by 
placing the appropriate value of re 
istive loading R, across the input 
connection to the amplifier so the 
series inductance of the pickup 
causes the desired amount of high 
roll-off. For a GE car 
tridge this resistance value should 


frequency 


he 15,000 ohms a shown 


> Performance—Two preamplifier 


characteristics of interest are sig 


Micropotentiometer 


dt 


Invented by Myron C. Selby of NBS 
Boulder Laboratories, the radio-frequency 
micropotentiometer shown can be used to 
measure a microvolt at 1 kmc 


May I, 1957 ELECTRONICS 





Cet vuprecedoed fey yr micnice — 


See for yourself why the new 


LEACH BALANCED-ARMATURE RELAYS 
outperform all other types in resistance 
to shock, acceleration and vibration 


ONE-PIECE DIE CAST ALUMINUM HOUSING fo: 
AIRCRAFT AND maximum trength and vibration resistance with 

minimum weight 

MAGNET COIL wound with Teflon insulated magnet 
PLEASE NOTE wire on one-piece Kel F bobbin assures reliability at 

elevated ambient 


MISSILE DESIGNERS, 


DUAL COIL construction is the most efficient magnetic 
circuit for minimum height and maximum resistance to 


vibration ind hock 


BIFURCATED CONTACTS assure high reliability in con 
tact making circuits. Overtravel and high contact 
pressures produced by the pivoted armature result in 


immunity to shock and vibration 


ARC BARRIER of Kel F molded con truction pro ides long 
are path for use on 3 phase ac circuits, prevents phase-t 
phase fla hover 


BALANCED-ARMATURE DESIGN. In a Balanced-Armatur 
construction, shock and vibration forces cannot cause the 
relay armature to move. This eliminates faulty operation 


of contacts due to vibration and shock force 


HEADER AND CONTACT ASSEMBLY featur implified 
construction which eliminates internal wiring, lowers lead 
resistance, provides maximum resistance to vibration 
Contac id working parts are readily accessible through 
ut assembly, so that Leach is able to measure co 

gap, contact pre ure and overtravel prior to se iling, on 
100 per cent of production. Customer 

maximum performance from every production rela 


Patent Pending 


MEETS ALL REQUIREMENTS OF THE MOST 
EXACTING OPERATING ENVIRONMENTS 

The Leach Balanced-Armature Relays meet or exceed 
requirements of MIL-R-5757, MIL-R-6106, MIL-E-5272 
Typical ratings include: vibration, 20 G's to 500 ep 
(higher ratings available hock and acceleration, mor 
than 50 G’s; temperature 50° to 125°C: life. 50.000 
continuous Operations minimum at rated load; coil ny 
resistance to 10,000 ohm ilso available for 115 


100 « ps operation 


Write today for your copy of the Leach Balanced-Arma 


LEAC I ture Relay Catalog 
CORPORATION | LEACH RELAY DIVISION 


59715 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES CF U.S. AND CANADA 
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CHICAGO STANDARD 
designs and builds both... 


Thue choice of induc tor type depends upon the frequency, the 
inductance, and on the space available in the specific application. 
Toroidal inductors provide a significantly higher Q and lower 
loss in the frequency range above 500 cps. At inductances 
below 10 henries, toroids are relatively small and of low cost. 

Laminated inductors have a hi ther () and lower loss where 

frequencies below 500 cps are involved. At high inductances 

they are sm iller and cost less than toroids. 

De ivn engineers at 4 hic avo Standard have extensive specialized 
experience with both toroidal and laminated inductors. In the design 
of Chicago Standard filters, they specify the type which will provide 
the optimum performance, In the smallest pace, at the lowest cost. 
Full consideration is given to circuit requirements, characteristics of 
core materials, and physical limitation 

If you need a stock unit—or a special unit designed to your 
parth ular application—Chicago Standard can provide the most effi- 


cient solution to your problem 


CHICAGO STANDARD 


TRANSFORMER CORPORATION 
3501 ADDISON STREET + CHICAGO 18, ILLINOIS 


Export Sales: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N. Y. 


ore information? Use post card on last page 


upparat 

8 Cu mary to specify noise output 
vith respect to some reference out 
put level appropriate to the par 
ticular equipment. For this ampli 
fier the reference level is taken 
ovrn This is an output signal 
approximately equivalent to the 
peak instantaneous program leve! 
from an average long-playing r¢ 
cording reproduced by the typical 
pickup cartridge 

Relative to thi 3-V reverence 
level the average rms noise voltage 
for a sampling of 16 transistors of 
various types was 80 db down or 0.3 
mv at the output of the preampli 
fier. The noise output of the pre 
amplifier vas therefore 70 db below 
the l-v average signal level from a 
long-playing record, Such dynamu 
range is quite satisfactory for the 
reproduction of the usual record 
ings whose range is limited by su 
face noise to approximately 50 db 
It is particularly true because no 
hum voltage need be generated in 
the preamplifier. 

Harmonic distortion data were 
taken for the preamplifier at four 
frequencies and at three levels of 
signal output. In every case, dis- 
tortion was less than 1 percent, 
ranging from 0.95 at cps to a 
low of 0.12 at 400 cps with 1 v out 
put. 

The author acknowledges the as- 
sistance of friends at the Hazel 
tine Corp. in constructing, testing 
and describing laboratory models 


Radio Light 


TRANSFORMATION of radio waves 
into luminot power has been re 
ported from Rome, being attributed 
to Mario Cutolo of the University 
of Naple A glass globe filled with 
rarefied air was placed between two 
metal plates, one connected with a 
receiving wire and the other with 
ground The assembly was en 
closed in a magnetic field formed 
by two magnets. Pulsed power of 
about 100 watts was transmitted 


hf a distance of 700 mete 


> False Dawn—The experiment } 
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1. PRECISION QUALITY 
You can count on Hudson for the 
highest degree of quality preci- 
sion components that eliminate the 


7 a6 ’° rroblem of rejects and speed your 
Hudson > 1-2 punch seo line caeanias, 
for closure problems!  .. -conomicat PRICES 
Hudson offers custom quality at 
prices that reflect the Savings ac- 
complished by standardized designs 
and mass production manufacture 
Skilled tool makers, the finest 
machines and technicians familiar 
with your problems mean that 
Hudson will meet your specifi- 
cations and your produc tion 
»” hedules, on every order! 


HUDSON 
remot TUL Tt 


Comple te information on the 
Hudson line will be supplied 
promptly on request. Check your 
requiremc nts with Hudson for 
precision drawn closures, metal 
stampings and te assemblies of 
aluminum, steel, stainless stecl, 
copper, brass and mu metal includ- 

certified spot welding and silver 


HUDSON 


TOOL & O12 CO>+ INC 
MALVERN ST, NEWARK 5M de 





Patents Pending 


YLON CO/L FORMS 


A NEW PRODUCT INTRODUCED BY 


CLEVELAND CONTAINER CO. 


Makers of CLEVELITE* .. . 
the QUALITY name for Phenolic Tubing 


CLEVELAND'S NYLON FORMS... 


are a one-piece precision molded, high temperature form 
for use with threaded cores 


eliminate costly assembly operations as they can be had 
with the collar as an integral part of the form 

collars are notched to prevent slipping turns, speeding 
winding operations 

edges are serrated to provide greater friction when 
engaged with winding arbor 

have six internal ribs enabling cores to be pressed into 
the form, eliminating time consuming, hand threading 
operations 


have unique patented chassis lock, eliminating costly 
mounting clips 

resist electrolysis indefinitely 

available in all R.E.1.M.A. standard colors, for easy iden- 


tification . in certain lengths to fit 8/32 and 1/4-28 
core sizes 


*Rog. U. S&S. Pat. Of 


THE 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT « MEMPHIS + PLYMOUTH, WIS. + OGDENSBURG, WY. « JAMESBURG, NJ. + LOS ANGELES 


ABRASIVE DIVISION of CLEVELAND, OHIO 


Cleveland Conteiner Conede, Lid, Prescott and Terente, Ont 


Represertatives: 
WEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, W) 
WEW ENGLAND R. S. PETTIGREW & CO., 62 LA SALLE RD. WEST HARTFORD, CONN 
CHICAGO ARTA PLASTIC TUBING SALES, 5215 W. RAVENSWOOD AVE, CHICACO 
WEST COAST IRV. M. COCHRANE CO., 408 S$. ALVARADO ST. LOS ANGELES 
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aid to 

dawn hypothe l 

of the University of Sidney, Au 
tralia, as a consequence of the 
theory of gyro-interaction in the 
ionosphere. Experiments Italy 
are claimed to have shown thi 
artificial dawn might be produced 


Owe! than | id been 


vith even le | 
' 
n 


ipposed. Peak power emitted b 
the test transmitter was a matte! 
of several kilowatts. The light pro 
duced was not obtained from flu 


1 
orescent material 


Low Power Drives P-A 


By I. DLUGATCH 


/ j 


J 


iyco Vv { 


INCREASED use of semiconductor 
devices has resulted in attempts at 
driving an r-f power amplifier with 
a transistor No problem exist 
normally except where large powe1 
output ar‘ ought Use of the 
transistor implies an intended con 
ervation of prime power, which 
require high efficiency in the 
power-amplifier stage. The latter 
requires high power sensitivity if 
there is to be any possibility of 
iccess for the design 

Plate efficiencies in the order of 


40 percent can be achieved without 


FIG. 1—-Comparison of class C and new 
system 


difficulty in a class C amplifier but 
higher efficiencies are desirable 
The chief disadvantage of the class 
C amplifier is the necessity for 
high levels of driving power to 
achieve high efficiency. This is in 
dicated by the dotted curves of 
ig. 1. The transistor as a drive 


is generally limited by low power 
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Telephone science speeds T'V enjoyment 


lelephone scrence plays i crucial lo create the new switching cen respective destination tround 
part in your lV entertainment. An ter Bell Laboratories engineers bor nation 
interesting example—one of many rowed from the switching control lo connect the broadband cit 

is the latest TV switching center irt which handles your dial tele cuits the Laboratories engineet 
developed al Bell lelephone | ib phone calls hey cle veloped i cle veloped a ne Ww video switch which 
oratories special control panel which puts operates on a constant-impedanes 

Switching centers control the complex switching patterns within principle Ihe new switch permits 
transmission of programs which the easy grasp of one man. By push the interconnection of any number 
come to your local TV station over ing buttons, he sets up and double of cireuits, without the slight tum 
Bell System facilities lo be avail checks forthcoming network pairment of transmission quality 
able exactly on cue programs must changes far ahead of time. On cue Phus the technology which serve 
he switched at high speed ind with he presses a maste! button which your telephone ilso works for your 


very great accuracy sends the programs racing to their lV enjoyment 


BELL TELEPHONE LABORATORIES B 





HOW TO BOOST A BLIP... 


you could 


«+. perchitona peak 


... go ‘king-size’ tube-wise 


La 


+e and a 


pour on the coal 


But... why doit 


the hard way when ogo 
YOU CAN DO IT WITH 


and get a signal that really sings . . 
in smaller space... for pennies instead of 
hilobucks, ($12.50 in quantity) . without 


changing your existing system or equipment, 


The IN23E at X and C band and the 
IN21E at S and L band provide 


a typical receiver noise figure of 7.0 db 


Send for technical bulletin and prices 


MICROWAVE 
ASSOCIATES INC. 


aN Burlington, Mass. 


BUrlington 7-2711 


Want more information? Use post card on last page 


ELECTRONS AT WORK 


output particularly at frequencie 
above 5 mc, 

Present day transistors are 
uble for this application by mean 
of the system described below. The 
scheme involves negatively modu 
lating the p-a grid with a frequency 
several times higher than that 
being amplified, as shown in block 
diagram form in Fig. 2 

This method attains the goal of 
reduction in driving power and in 
creases the efficiency of the p-: 
stave. Evaluation of the scheme i 


simplified by making several a 


FIG. 2—-Negative modulation of grid with 
high frequency 


sumptions. First, assume that all 
plate current pulses discussed will 
have the shape of half a sine wave. 
Second, in the class C operation 
used as a basis of comparison, as 
sume that its bias is twice cutoff 
30 the result operating angle is 
120 degrees. 

In the sugyested ystem of 
Fig. 2,a half-wave rectifier changes 
the output of the bias oscillator to 
produce a negative, half-sine wave 
pulse of sufficient amplitude to cut 
off the p-a. This bias pulse appears 
at the grid of the power amplifier 
with a repetition rate of n times 
the frequency of the driver stage. 
It permits the p-a to conduct dur 
ing only half the time it would nor- 
mally conduct. 

Assume the p-a to be biased at 
cutoff and plate current pulse am- 
plitude maintained at the same 
level as for the class C system as 
shown by the solid lines of Fig. 1. 
The mean effective operating angle 
is now 90 degrees, mean referring 
to variations with phase shifts. 

If a pentode is used for the p-a, 
plate supply voltage can be in- 
creased to maintain the same d-c 
input as for the class C system 
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FOR ACCURATE MEASUREMENT THE WORLD'S MOST ACCURATE ond RUGGED 
OF ELAPSED TIME... THE STANDARD PRECISION TIMER 
AS CLOSE AS 0.001 


OF A SECOND 
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THE STANDARD PRECISION TIMER 


is the indispensable STOP watch in laboratory and test cell, on 
, Send Today for Bulletin No. 198 

experimental nuclear projects, precision production, check and 

final inspection Many important applications in almost every 


industrial plant and research laboratory THE 
STANDARD 
iff ( 


Built in many « erent a 


vanced design both 1 ELECTRIC 


panel mounted and port 
able case o meet almost . 6000 rec. | *.1 se TIME COMPANY 
every conceivable need for Sy omg be - Ta a aes 

the precise measurement oO ; 7 E Massachusetts 
Lime Syncehronou motor ‘ 

drive. Electric clutch con 
trolled by manual switch 
automat witch or output 
of electronic tube Manua 


_ 


THE STANDARD ELECTRIC TIME Co. 
97 Logan St., Springfield 2, Mass. 


Please send Bulletin 198 





@ Gray-to-binary code conversion with new 
EECO Computer-Series plug-in (Y-103). 


© Small Engineering Company Organization—a philos- 
ophy and method for tailoring operating procedures. 


Gray-to-binary Code Converter 


Included among the many functional 
circuits available in EECO’s new Com- 
puter-Series plug-ins is a Flip-Flop — 
Shift Register Element (Y-103) that is 


adaptable for use as a composite Gray- 
to-binary code converter and shift reg- 
ister. For this use, the Gray number is 
read into the shift register in parallel 
form (for example, from a code wheel 
or flip-flop register), converted inter- 
nally to a binary number, and then 
shifted out in serial form 
In the schematic illustration, the 
input Gray number is 1110, correspond 
ing to decimal 11 and binary 1011. The 
Gray-to-binary conversion is based on 
the rules that 
1. The most significant digit is identi- 
cal in each code system. 
Each succeeding Gray digit is 
complemented if the preceding 
binary digit is a 1, or repeated if 
the binary digit is a 0. 
Trigger clock (conversion) pulses 
cause the Gray-to-binary conversion 
and must be one less in number than 
the number of digits in the Gray code. 
After conversion, the binary number is 
shifted out serially by shift clock pulses. 
information on this 
EECO 
Standard-Series and new Computer- 


More detailed 


and other applications of 


Y-103 


Series plug-ins is available in Catalog 
No. 856-A. Write for your copy. 


Tailor-Making a Company 
Organization 

Each of the two classical types of 
company organization — “Project” and 
“Departmental” — has weak as well as 
strong points. By combining the strong 
and eliminating the weak points of the 
two (insofar as practicable within the 
limits imposed by the type of company 
activities and objectives involved) it is 
possible to evolve a third system supe- 
rior to either of the original two. 

This complete analysis and integra- 
tion process is described in detail in 
the reprint of a talk delivered by 
T. W. Jarmie, president of Engineered 
Electronics Co, and a director of Elec- 
tronic Engineering Co. of California, 
before the Professional Group on Engi- 
neering Management of the IRE. The 
final operation chart developed by this 
process (illustrated below) reflects the 
operating procedure that has proven so 
successful at EECO. 

( r! 


reouct 
’ twoimeee 
‘ 
ed . ENGR 
38 —n"] SUPE RY (SOR 
‘ 1ECWMICAL _— = OIviSiON 
ras momatior SUPER) SOR 
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A 

Although this talk was first delivered 
in 1955, so much recent interest has 
been shown in the subject that reprints 
of the paper have again 
available. Ask for Reprint J-2. 


been made 


ELECTRONIC ENGINEERS AND 
PHYSICISTS;: EECO offers career 
opportunities in challenging systems de- 
sign and related projects. Send resume 
to R. F. Lander, Dept. DS. 


ENGINEERED ELECTRONICS COMPANY 


ENGINEERED 
ELECTRONICS 


a subsidiary of 
Electronic Engineering Company of California 


506 EAST FIRST STREET - SANTA ANA, CALIFORNIA 


Want more information? Use post card on last page. 


ELECTRONS AT WORK continued 


neyating previous assump 


‘alculations can then be 


und Teme lowe a 
27 


where f pulse width 


] pulse period 


kor the new system 


2 I max 90 Ena 


d-c power 200) 
oY Tr 


Imax Ep B2 


"9 
“~ 


Since the two powers are equal 


14 BB 
3 


I BA 


That is, the d- 
new system needs to be 


. voltage for the 


33 percent 


higher. Likewise, for the power 


outputs 


i lima Laas 
Py I “2 Enna 


or the 
tem 1 


power output for the new 


ivo0 2? 


>VI2Z0 


That is, 
output has been realized. 
The 
sible, 


is not 


15 pe recent more power 


higher efficiency now pos- 


though extremely desirable, 
the 


favoring this plan. 


most significant factor 


Class C ampli- 
fiers are 


theoretically capable of 


100-percent efficiency and = can 


achieve practical values of 90 per 
The additional prime power 
to operate the 


further 


cent. 
signal 
the 


bias source 


may decrease advan- 


tage, 


> Driving Power—The real merit 
of the proposed system is in the 


reduction in driving power required 
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MICROVOLTS 
without pre-amplification! 


*580. 


FEATURIN G 


AMPLIFIERS: Direct coupled amplifiers with single-ended or bal 
anced input 

EXTREME SENSITIVITY: 5 millivolt to 500 volts full scale, continu- 
ously variable. Additional sensitivity for short term 
measurements, with resolution down to 20 micro 
volts 

FREQUENCY RANGE: DC to 300 KC 

Y AMPLIFIER CALIBRATION: 5% 

SWEEPS: 19 calibrated linear sweeps, 0.5 sec/cm to 0.5 usec/cm 
Calibrating accuracy, 5% 

EXPANDED SWEEP: Any 10 cm portion of 50 cm sweep may be ex 
panded 4 times and positioned on screen 


$580°° 


TYPE 403R Rack mounted version, electrically identical to Type 403 $595 00 


Complete Details On Request... 


i) TECHNICAL SALES DEPARTMENT, 
ERIES Allen B. Du Mont Laboratories, inc., Clifton, W. J. 
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The Type 403 is the most sensitive oscil- 
loscope commercially available. It per- 
mits direct measurements from low 
output transducers such as strain gages, 
pressure pickups, accelerometers, and 
others that normally require pre- 
amplifiers. 


When used as a direct reading voltmeter, 
the Type 403 offers stability of better 
than 1 millivolt per hour for all ranges 
from 500 volts all the way down to 5 mil- 
livolts full scale. A super sensitive range 
is available of 1 millivolt full scale (100 
microvolts per scale division) for short 
term measurements. 


This outstanding performance is 
wrapped in the nicest package in the in- 
dustry. The 403 features “human engi- 
neering” resulting in easier operation, 
complete accessibility and unsurpassed 
reliability backed by a 5-year guarantee 


Want more information? Use pest card on last page. 





ELECTRONS AT WORK continued 


We 
SSS 


to obtain such high plate effi- 
ciencies. This is demonstrated in 
Fig. 1. With this method it is now 
possible to utilize transistors as 


a 


drivers and oscillators where their 


WO 


power capabilities previously pre- 
vented it. 
Audio modulation at the grid of 
a power amplifier is an obvious 
comparison. Such modulation will 
increase the efficiency of the stage 
wht 7 Wonders of just as the neyative bias described 
YY - : CONTROL above but this is only in terms of 
il eT eT ee rT] the modulated wave. The carrier 
etree le! efficiency is actually reduced by a 
eh Le 


actor of two. That is, twice as 
Tee ) factor if two , 


much driving power is necessary 
as with the unmodulated class C 
stage 
The proposed system does not 
preclude the modulation of the p-a 
by any of the known modulation 
methods 
The bias oscillator, since it is not 
required to provide substantial 
power, can be a transistor, if fre- 
quency limitations permit, to mini- 
mize its prime power requirements. 
High stability is not vital except 
that rapid variations in frequency 
are to be avoided to prevent pos- 
sible audio-frequency modulation. 
@ Connect up a Guardian RELOID in your cireuit and you. Deliberate sweeping of this oscil 
have a control that carries U.L. approval for appliance lator could provide tone modulation 
assemblies. In a special version the Guardian RELOID if so desired. In some cases, the 
carries U.L. approval marking as a '4 H.P. Industrial Motor 
Starter. Guardian RELOIDS are totally enclosed to resist ; 
impacts, dust and moisture—compact to save space—sturdy 7 


to outlast your product—-flexible in application—priced 
extremely low 


oscillator is not necessary because 


high-frequency signal is avail- 


cCOiL Standard Voltages: Available for operation at 6 to 230 volts, 
60 cycles A.C,, or 6 to 110 volts D.C Frequency: Standard 60 cycles 


’ ° ° 
Available 25 to 60 cycles upon specification. Terminals: Standard, two Starting Point 
male A.M.P. terminals 


CONTACTS Rating up to 8 amperes at 115 volts, non-inductive 


Combination: specify either single pole, single throw, or single pole 
normally open or normally closed, Insulation: Molded bakelite, tested at 
1,500 volts, 60 cycles. Terminals: Three contact leads plugged with 
molded bakelite. Specify either A.M.P. o: Douglas type terminals 


GUARDIAN POWERLOID GUARDIAN sexs2100-U 
25 Ampere 


For control of 230 V., ae / 0 

A.C. loads up to 3 HP | YD p WER RELAY 
Motors and 8400 Watt if @ INTERCHANGEABLE COIL 

Heater loads. Totally , © NO SOLDER 


enclosed. Low priced! CONNECTIONS 
REQUIRED! 


built te 


U/L specifications 


write ~on your company letterhead to arrange for a Pro- 
duction Sample of Guardian's Reloid. Get literature 
on Guardian Relays, Steppers, Solenoids, Switches. 


“ire, 


~~ 


Developed by John Ambrose Fleming in 
1904, the diode shown above constitutes 


G UA R D I AN E # E C 7 R I C the first practical application of the Edi- 
son effect and became the forerunner of 

1625-F Ww. WALNUT STREET CHICAGO 12, ILLINOIS basic detectors and rectifiers. It is part of 
“Everything Under Control’ | a@ display by International Rectifier Corp. 


Want more information? Use post card on last page May 7 1957 — ELECTRONICS 





bs a hit! 


The Navy depends on Daystrom Instrument 
to produce reliable electronic torpedo con- 
trol equipment. Only a quality product will 
do the job. 

Today’s weapons programs are geared to 
obtain the utmost in reliability . .. Day- 
strom, where reliability is a standard for 
production and engineering, has established 
a reputation for quality products with all 
branches of the Armed Services and in- 
dustry. 

Daystrom is ready to assist you with your 
critical requirements. Drop us a line. We 
will be happy to come see you, and discuss 


our qualifications. 


gE) 
DAYSTROM INSTRUMENT 


o£) 
Div. of Daystrom, Inc. Archbald, Penna 


ELECTRONICS 





ELECTRONS AT WORK (continued 


able elsewhere in the equipment. 
No particular value of n is pre- 
ferred but the same precautions 
are to be observed that would apply 
in any mixer application where 
beats may cause difficulties. 
Excessive sideband generation 
might reduce the efficiency to a 
point at which this method would 
be impractical. Therefore, the Q of 


MODEL 942 


Recommended 
by Leading 
Magnet 

Lae 


ORIVER 





Ta SL h os 


va D ELS For saturating Alnico magnets weighing up to 34 lbs 


and high flux ceramic magnets of any shape or pole 
configuration. Operates on condenser discharge prin- 
ciple from regular 115-volt, 60-cycle line. 


Charging outputs from 100,000 to 200,000 ampere- 
turns through plug-in transformers, up to 3600 watt FIG. 3--Typical circuit shows the new 
seconds using wire-wound fixtures. Adapters for syst 

multi-pole rotors, rod, bar, ring and various other 

shapes available. Designed for continuous produc 

tion use with low power consumption, Price of basic 

unit is less than $2100 


TAWIVOONVAOSOOAUDAOOAONANAHOAOAAOASOAARUAOAAENHAAAAANOAOAAOAAOAHOASUAACLOULAOASOLLOLUOLHOUIOLLLOULUULLLLUQLIOLLAUUUL 


A basic condenser discharge unit for most medium 
size magnets, the Model 107A provides ranges of 
Oe 4 nye: 12,000 and 24,000 ampere-turns. It is capable of 
saturating most instrument magnets, including the 
new core type mechanisms, using adapters or 
wire-wound fixtures. Designed for continuous 
duty. Operates from 115-volt, 60-cycle line : 
Price $530. meas 


ANH FIG. 4—Alternate circuit that eliminates 
rectifier 
A low cost, condenser discharge unit employ 
ing novel, plug-in wire-wound type charging 
fixtures, the Model 1221 is designed for the the p-a tank circuit must be high 
user of small magnets. Its 10,000 ampere-turn to increase the rejection. The use 
output will saturate about 2” of Alnico V : ; i ; a 
Charging cycle rate is approximately 3 sec of harmonic filters is definitely 
ae veya onds, continuous duty, operates from 115-volt recommended as a preventive meas- 


line, Price $180 saa 
Ihe 


ure » choice of as high a value 


Performance of all models is rigidly guaran- for n as possible will reduce this 
teed. Prices are net f.0.b. Boonton, NJ. and disadvantage 


subject to change without notice 7 ; . 
Figure 3 is a typical circuit for 


the system described. Components 

rT Mey L,, L, and C comprise a harmonic 

Rado Freq ¢ suppression filter. Applications are 

not limited to transistors, alone, 

¢ vi either for the bias oscillator or the 
driver. 

Figure 4 is an alternate scheme 


s magnet chore- 
experience is Your’ WY) Ce 


ne send 
the asking : Mento? 
meee date sheets Boonton, Ne 


2 yeors’ 


eliminating the rectifier. Other cir 
cuits will suggest themselves for 
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FOR SPECIFIC INFORMATION on CDE 


{ 


product ee 


er Guide, and other 


Electronic Buy direc 
Then send our print or your problem, and 
ve'll return free sample 


CDF MAKES Dilect« 


and technical literature 


» Laminated Plastic 


ester-Gla Molded Plastic « Mik 


¢ Diamond 


anized Fibre 
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HPlicone 


fion / aciitie 


iuPont trademark for its tetrs 


OOM TIACAITA 


LUNTINENTAL- DIAMOND FIBRE 


A SUBSIDIARY OF THE BUDD COMPANY + NEWARK 16, DELAWARE 


soroethylene resin 
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MKRLN ZANE 
“Fat, a 


In the overall picture of a rocket launching, a cable 
may appear to be a rather small detail, but as every design 
engineer knows, the success of the project depends on the 
inter-connecting cable system ... and here’s where the 
value of Vector’s engineering staff and modern manufac- 
turing facilities have been established. 

Vector has been serving the electronics industry for 
more than ten years with custom-designed cable 
assemblies that range from only a few feet in length to 
more than a mile, and with up to 130 concentrically laid 
conductors. Today, more than 41,000,000 feet of Vector 
cable are in use under the severest conditions imaginable 
They are sheathed in continuously extruded rubber, neo 
prene, or thermoplastic jackets which enable them to with 
stand extreme temperatures, constant handling and flexing, 
and even towing stresses 

Contact one of our representatives today. Whatever 
you're designing if there’s an interconnecting cable 
problem involved, Vector will supply a custom-designed 


cable system guaranteed to meet your requirements 


MANUFACTURING COMPANY 


5616 LAWNDALE AVE. © HOUSTON 23, TEXAS 





ELECTRONS AT WORK 


idea toward reduc 
tion : operating angle with- 


out increasing the drive 


D-C Transformer 


VOLTAGI tep ip from torave hat 
tery to potential litable for aver 
age electron-tube plate supply is 
generally accomplished using 

vibrator power pack An interest 
ing function for certain types of 
transisto! is that of generating 


an alternating voltage that can be 


eee ee Se ee 


er re ee 
$-WA—4 VA | 


Circuit of the d-c/d-c converters 


epped up and subsequently re 
tified by emiconductor diode 

Low saturation voltage of the 
type shown in the circuit diagram 
reduce tne internal power dis 
sipation in the converter applica 
tion. The resultant small amount 
of elf-heating permits a mal] 
heat sink and small size of the 
package 

Circuit and information have 
been furnished by Delco Radio Di 


ion of Kokomo, Ind 


Standard Calls 


CALL LETTER lave been ; ned 

for new tandard lTrequen ta- 

tion of the National Bureau of 
Standards, ) ; maboratorie 

A freq ' proposed 

location 

ilder, lorado using the 
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Three voltage ranges: 


0-200, 125-325, 325-525 VDC For all power supply needs 


through 1.5 amperes: 


LAMBDA 


COM-PAK 


POWER SUPPLIES 


Less space! Improved performance! 


1.5 AMPERE MODELS NEED ONLY 8%‘! OF PANEL HEIGHT! 


(metered) tu 
MODEL C-1580M 0-200 VD 500 MA §80.00 MODEL C€-1580 200 VOC, 0-1500 MA 
MODEL C-1581M 25-325 VOC, 0-1500 MA 605.00 MODEL C-1581: 125-325 VD 0-1500 MA 
MODEL C-1582M: 325.525 VO 500 MA. 680.00 MODEL C-1582: 325.525 VOC, 0-1500 MA 


metered) 

550.00 
575.00 
650.00 


Long, trouble-free service! 


800 MA MODELS NEED ONLY 7’ OF PANEL HEIGHT! 


(metered) 

MODEL C-880M; 
MODEL C-881M: 
MODEL C-682M: 


Transient free output! 


(unmetered) 

MODEL €-880: 0.200 VOC, 0-800 MA 
MODEL C-O81: 125-325 VOC, 0-800 MA 
MODEL C-882: 325-525 VDC, 0-800 MA 


0-200 VOC 
125-325 VOC 
325-525 VOC 


0-800 MA 
0-800 MA 
0-800 MA 


370.00 
345.00 
390.00 


340.00 
315.00 
360.00 


Fills the need for compact, regulated DC power sup- 
plies. Economy of panel space, functional simplicity, 
new quick-service features. 

Wiring, tubes and other components readily acces- 
sible. You can reach them easily, service them fast. 

400 MA, 800 MA, and 1.5 ampere models include 
new, high-efficiency, long-life, hermetically-sealed 
semi-conductor rectifiers. All Com-Pak models are 
with hermetically-sealed transformers, 
chokes and capacitors. 


constructed 


r ODELS nese o yw , Condensed Data 
400 MA MODELS D ONLY 5'%’’ OF PANEL HEIGHT! titer, ee ak) 


(metered) elered Volt, whichever is greater. 

& 
MODEL C-480M 289.50 MODEL C-480; 0-200 VDC, 0-400 MA .Better than 0.25% or 0.5 
MODEL C-481M 274.50 MODEL €-481; 125.325 VDC, 0-400 MA Volt, whichever reater 
MODEL ¢-482M 289.50 MODEL €-482; 325-525 VOC, 0-400 MA on, uchever is greater, 


259.50 
244.50 
259.50 


LOAD REGULATION 


INTERNAL IMPEDANCE 


200 MA MODELS NEED ONLY 5'4"" OF PANEL HEIGHT! 


(metered) 

MODEL C€-280M 
MODEL C-281M 
MODEL €-282M 


11-11 131 


MODEL C-280 0.26 v0 0-200 MA 184.50 
MODEL C-261: 125-325 VOC, 0-200 MA 159.50 
MODEL C€-282: 325-525 VOC, 0-200 MA 169.50 


214.50 
189.50 
199.50 


LAMBDA 


Electronics Corp. 


STREET, COLLEGE POINT 56, NEW YORK 


200 Series 
400 Series . 


Cc 
C 

C- 800 Series .. 
C-1500 Series .. 


RIPPLE AND NOISE 
POLARITY 


AMBIENT TEMPERATURE 


AC OUTPUT 
(unregulated) . 
C- 200 Series . 
C- 400 Series 
C.- 800 Series 
C-1500 Series 


AC INPUT 


OVERLOAD PROTECTION 


Less than 6 ohms 
Less than 3 ohms 
Less than 1.5 ohms. 
Less than 0.75 ohms. 


Less than 3 millivolts rms. 
Either positive or negative 
may be grounded. 


Continuous duty at full load 
up to 50°C (122°F) ambient. 


6.5 VAC (at 115 VAC Input). 


10 AMP 
15 AMP 
20 AMP 
410 AMP 


105-125 VAC, 50-400 CPS 


AC and DC fuses; built-in 
blown-fuse indicators 


Send for complete COM-PAK data 


LAMBDA Electronics Corporation 
11-11 131st Street, College Point 56, New York 


By return mail, send complete specifications 
on Lambda Com-Pak Power Supplies. 


Name 
Company 


Address 


City__ 


un LONE 


Title 


State__ 
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Production Techniques 


Edited by JOHN MARKUS 


Drilling Holes in Servo Housings Three-at-a-Time 


Waveguide Bender 


R. R. PALMISANO 
Mechanical Engineer 
i l 
\. SHERMAN 


Model Shop Foremay» 
Diamond Ordnance Fuce Labs 
Washington, Lb) ( 


WAVEGUIDE TUBING bent to an in 


ide radius as small as ¢ inch is 


often needed in guided missiles and 
other applications where 
The capable of 
bending waveguide tubing in either 
inch 
while 


space ls 
critical. device is 


plane through a range of ¢# 


to 24 
maintaining the internal dimension 


inches inside radius 


226 


] 
t original tubing 


olerance of the 


able to 
hold 


hape after removal of form- 


> Requirements — To be 


form bends that will 


harp 
thei 


ng stresses, the flow must take 


place within the plastic range of 


the material. The material must 


hay an ample plastic 


range Or 


region between the yield point and 


breaking point, and the waveguide 


tubing must be properly prepared 


forming. Preparation i 


prio to 


two operations 1) Draw- 


ing a broach through the tubing a 


THREE No. 56 holes are simu 


ously drilled 120 degrees apa 
ainless steel housing 
while the 


motor operator 


the housing In position on 


- I 
nhxture In a arilling 
‘veloped by the Mechatrol 
Div of Serv 
We tbury, N. ¥ 


+ 


itering 
p de 
omechanisms, Ine 
‘| he new 


time to one-third 


setup ha 
drilling and 


yreatly reduced breakage of the 

Brackets 
drill heads 
Co.. Racine, 


neet 


hold 
(made by the Dumore 
W ise on a cast 
serve i“ the top for 
table A push button 
drills of all 
simultaneously to 
chuck 


air-actuated 


three automatic 
iron 
which 
the drilling 


eneryizes the electri 


three moto} 

dr ill 
the fans of the 
feeds 


matically 


drive the arive 


drill 


auto 


and 


The drill advance 


through hardened bush 
ings in the locating fixture 
bolted to the feed slide 


e of the actuate 


le Ve! 
motors 


counter to indicate the number of 
holes drilled 


routinely atte: 


The drills are changed 
125 motor housing 


have been drilled 


Operator holds motor housing in locating 
fixture with left hand while pressing start 
button to initiate drilling of three holes 
simultaneously in type 303 stainless steel 
Motor fixture is adaptable to take BuOrd 
housing sizes 11 to 20 


Uses Clockspring-Steel Mandrel 
| g 


the inside corn 
and to size it, 

a flexible mandrel 
vn through the tub 


4 


ruction;: 2 


«) an 


o 


0 a 


Typical H-plane and E-plane waveguide 


bends formed on machine 
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“We are sold on Kester ‘44’ 
Resin-Core Solder, Jim. It's the 
fastest acting solder we have 
ever seen.” 


“Nothing like Kester Solder, 
Fred, for keeping costs in line.” 


‘ Zoek —_— 


7 - 3 
on 
a 


“Our work goes much faster 
now, Bill, since we switched to 
Kester Solder.” 


~~ 


: 
EG 


; 


SEND TODAY for 
your free copy of the 
Kester book Solder 
Its Fundamentals 
and Usoge 78 
pages of technical 
information 


“Been using Kester Flux-Core 


Solder for almost half a cen- 
tury, Tom; nothing like it.” 


“Our girls swear by Kester, Bert; 
they claim soldering is much 


easier.” 


“We had a tough soldering job, 
Harry, but Kester engineers 
licked it in a hurry.” 


“Kester Solder spools are al 
ways marked with the exact 
alloy, Joe; no code markings.” 


‘Kester ‘Resin-Five’ Core 
Solder is the choice for our pro- 
duction, Paul.” 


a 


KESTER 
aa SES ) core 


HOW THE WORD GETS AROUND 


You hear comments like 


e everywhere informed 


people in the electronics industry get together to “talk 


shop.” It’s a fact .. . there is nothing quite like Kester 


Solder. And that’s why it’s so universally popular. 


ACOTER SOLDER 


4204 Wrightwood Avenue ® Chicago 339, Illinois 
Newark 5, New Jersey ¢ Brantford, Canada 


Want more information? Use post card on last page 
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' 
neainy the tubing to extend 


) ia 


plastic range (25 aluminum tubing 
is annealed at 700F, and 90-10 com 


mercial bronze or bras tubing 


| 

annealed at 1,100F in an inert va 

atmo phe re 

FIG, 1—Cable at right pulls sizing broach through waveguide tubing in preparation for 


bending. Vise clamp having six knurled screws holds tubinc 
>» Mandrels— In forming radii of 


6 inche or large fine-yralr 


foundry sand is rammed into the of less than 6 inch radius, a man be bent held in the vise clamp as 
tubing to prevent the thin wall drel made up of the proper numbe1 in Fig. 2, the spring-steel mandrel] 
from collapsing Low-temperature of leaves of 0.005-inch thick clock oiled and drawn through the tub 


fusible alloys or rosin may also be pring steel is used to fill the inside ing by means of a cable fastened 


ised as internal support. For bend of the tubing. With the piece to to the broach-pulling head of the 








BEACON 


Compact uhf transmitter in sardine-can housing is combined Etched coil and wiring on both sides of Kel-F laminate give 
with antenna opened automatically by explosive charge, to high-efficiency modified Colpitts oscillator having range of 
give beacon for locating and recovering quided missiles 25 miles at 280 to 322 mc. Subminiature 6029 triode oscillator 
test-fired over water. Collapsed height is only 12 inches. operates from transistorized power supply using two 2N132 
Alter missile hits water, timer sets off explosive squib in transistors and toroidal power transformer (set into large 
combustion chamber at bottom of antenna, producing gases hole in laminate). Resulting 1,000-cps unfiltered square-wave 
that force out telescoping antenna and ground plane tubes, output is applied directly to tube to give tone modulation. 
Open 3-{t antenna has omnidirectional pattern, with cone of Kel-F or Teflon pieces center unit in sardine can, cover of 
silence overhead for pinpointing location from search plane. which is soldered in place. Beacon was developed by 
Battery pack in separate case gives 24 hours of operation Electronics Division of Fairchild Controls Corp., subsidiary 


from 1.5 v and 7.5 v units. Sardine can is silver-plated of Fairchild Camera and Instrument Corp 
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The growing importance of 
DIGITAL TECHNIQUES 


As recently as ten years ago it was just becoming 
evident that digital techniques in electronics were 
destined to create a new and rapidly growing field 
Today, incorporated in electronic computers and 
other equipment they constitute one of the most sig 
nificant development n scientine computation, in 
electronic data processing for business and industry, 
and in electronic control ‘ms for the military. In 
the near future they are expected to become a majo! 


new factor in industrial proce gontrol systems 


The digital computer for scientific computation Is 
becoming commonplace in research and development 
laboratories. Such machines range from small spe- 
cialized units costing a few thousand dollars, to large 
general purpose computers costing over a million 
dollars. One of these large computers is a part of the 
Ramo-Wooldridge Computing Center, and a second 
such unit will be installed the latter part of this year 
The digital compute! has not only lightened the com 
putation load for scientists and engineers, but has 
made po ible many calculations which previously 
were impracticable. Such computers have played a 
major role in the modern systems engineering 


approach to complex problems 


Electronic data processing for business and industry 
is now well under wv based on earlier developments 


in electronic computers. Data processors have much 


ELECTRONICS — May 


in common with computers, including the utilization 
of digital techniques. In this field, teams of Ramo- 
Wooldridge specialists are providing consulting serv- 
ices to a variety of clients on the application of data 


processing equipment to their problems 


Ihe use of digital techniques in military control 
systems Is an accomplished fact. Modern interceptor 
aircraft, for example, use digital fire control systems 
A number of Ramo-Wooldridge scientists and engi 
neers have pioneered in this field, and the photog: iph 
above shows a part of an R-W-cdk veloped irborne 


digital computer 


These, then, are ome Of the aspects of the rapid 
growth which is taking place in the field of digital 
if and eneineers 


lec hnique s Scienti with ¢ rperience 


in this field are invited to explore openings at The 


Ramo-Wooldridge Corporation in 


Automation and Data Processing 

Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Guided Missile Research and Development 
Electronic Instrumentation and Test Equipment 


< 


Communication Systems 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET 


LOS ANGELES 45, CALIFORNIA 





PRODUCTION TECHNIQUES (continued) 


ad 


FIG. 2—Drawing mandrel through sized tubing held in vise clamp. Mandrel is made up 


of number of lengths of clock-string stee) 


FIG. 3-Setup for bending tubing 


horizontal broaching machine sup 
plying the force 


> Forming Procedure—After dis- 
connecting the drawing cable and 
removing the mandrel-filled piece 
from the holding vise, it is clamped 
ayainst a form of desired radius as 
in Fig. 3. The shoe fills the un 
upported area opposite the pres- 
ure clamp, thus supporting the 
material on the side opposite the 
point of greatest pressure. The two 
0.015-ineh-thick spring-steel filler 
trips on either side of the ma- 
terial serve to prevent scoring or 
marring the outer walls of the tub 
ing and to span any gap which may 


exist between the shoe and the 


form 


230 


In forming, there is no relative 
motion between the form, the part 
being formed and the _ holding 
clamp as they move about the 
center of the table. The stationary 
pressure clamp takes the thrust of 
the free end of the tubing being 
formed, forcing the tubing to take 
the shape of the form as it rotates 
The shoe and top plate in Fig. 4 
help insure smooth bends by back 
ing up the thin-walled material 
Since the material has been an 
nealed to a high degree of ductility, 
there is very little springback in 


FIG. 4—At the start of bending operation 
moving arm at right foreground is man 
ually moved clockwise to bend tubing 
held down by circular top plate at center 
of table 


To the 
ENGINEER 


of high 
ability 


Through the 
efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 
air-conditioning 
pressurization 
heat transfer 


pneumatic valves and 
controls 


electronic computers 
and controls 


turbomachinery 
The Garrett Corporation is also 


applying this engineering skill to the 
vitally important missile system 


fields, and has made important 


advances in prime engine 
development and in design of 
turbochargers and other 

industrial products. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 
... mechanical engineers 

... mathematicians... specialists in 
engineering mechanics... electrical 
engineers... electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 

write today, including a resume 

of your education and experience. 


Address Mr. G. D. Bradley 


COMPORATION 


9851 So. Sepulveda Blvd. 
Los Angeles 45, Calif 


DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
Phoenix 

AiKesearch Industrial 
Rex — Aero Engineering 
Airsupply — Air Cruisers 

AiResearch Aviation 
Service 
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AiResearch MISSILE AUXILIARY 
POWER UNIT 


Compact, reliable system features se SPECIFICATIONS: 


: . : oi ; Output; 650 watts, 5000 cycles, 
high output with simplicity of design ihe eee 


35 watts, 400 cycles, 115 volts, 
single phase 
0.6 gal. per min. at 2000 psi 
hydraulic pressure 
Regulation =~ 5% voltage and 
frequency 
Duration: 27 seconds 
Weight: 9.5 pounds 
Size 6.14 in. diam., 
6.74 in. long 


This AiResearch auxiliary power the movable flight surfaces of the 

package operates the vital electrical missile’s airframe 

and hydraulic systems in a missile The hydraulic system features 
Gases from a solid propellant spin drilled passages which eliminate the 

the unit’s turbine wheel at 50,000 need for potentially troublesome Ground power: compressed air 

rpm. The turbine’s shaft drives the plumbing. It includes reservoir 

following: a 650 watt generator which filters, temperature compensator 

supplies electrical power to run the relief valve, check valve, and squib regarding missile components and 

missile’s guidance system; a 35 watt valve within a single housing ub-systems relating to air data, heat 

generator which runs the missile’s This auxiliary power system is an transfer, electro-mechanical, auxil 

gyros; a hydraulic pump which in example of AiResearch capability in iary power, valves, controls and 

turn powers the servos that control the missile field. Inquiries are invited instruments 


Outstanding opportunities for qualified engineers 


THE CYIRPPrPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California ... Phoenix, Arizona 
De signer and manufacturers of aircralt and missile systems and con ponents PEF PIGERATION SYSTEMS PREV MATIC VALVES AND COWTROLS + TEmPERATORE ComTec.es 


CARIN A\R COMPRESSORS TueeiNe MOTORS eas ene CHGeNES Camm PRESSURE CONTROLS WEAT TRANSFER CouWuEnT LOC TO CECHAR A ComPereT CLecTeom Comrurias sO Comtents 
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RINTED 
CIRCUIT 
HEMICALS 


Faster Production 
... Minimum Rejects 
+.» Better Circuits 


Choose Lonco, the Most Complete Line of Solder 
ing and Fluxing Chemicals Available, for 


ay Pre-Soldering Protection 


Coat with Sealbrite No, 230-10. This 
thin, clear liquid coating provides 4 
important advantages over other 
products of this type: 1) longer pro 
tection against oxides, carbonates and 
hydrates; 2) greatly increased soldera 
bility; 3) instant displacement of wa 
ter and moisture from metal surfaces 


Masking 


Coat with PC No. 33 Solder Resist 
This is an extremely easy to apply 
masking coating which can be silk 
screened onto the circuit panel, if 
desired. It effectively minimizes 
bridging, saves solder and produces a 
Solder Resist has a 
short time low temperature cure of 
20 to SO minutes and resists high 
solder pot temperatures up to 650°R 
It may be used as received or thinned 


neater circuit 


to any working viscosity 


Fluxing and Soldering 


Spray, dip or roller coat’ Fluxcoté 
21XR onto the cireuit panel, Thi 
promotes quick and quiet soldering 

whether area pot or other auto 
mati inning of 
are used. The 
residue i completely dry 
free and act i 
igainat leakage or breakdown 


oldering yatem 
varnish-like 
ind tack 
1 protective 


bright 
coating 


If insulating fluxes are preferred 
Loneo Insulating Rosin Flux or fast 
taking Kosin Flux No 
mended, Special fluxes are also avail 


160 are recom 


ible for individual applications 


After Soldering 


Use Loneco Flux Removers to insure 
fastest possible removal of flux residuc 
and complete safety to personnel 
the electrical circuit itself 
parts, color coding, decals, etc. Four 


plastic 


types are available in varying degrees 
of solvency. Special removers can be 
furnished to order 


All Lonco Flux Removers are rated 
as non-flammable or as safety sol 
vents toxicity is always in the /east 
toxic range of commercial solvents 


Get complete information and literature now. Re 
quest technical bulletin, Soldering of Printed Circuits. 


LONDON CHEMICAL 
COMPANY, Inc. 


1535 North 31st Avenue 
Melrose Park, Hlinois 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES continued 


alter bending to show bend 


forming (only about 1 deg) 

After the arm bearing the hold 
ing clamp is swung around to the 
desired degree of bending, as in 
Fig. 5, it is locked in position by 
means of a cam lock on its under- 
side The steel 
withdrawn from the tubing by a 


mandrel is then 


cable which connects the mandrel 
clamp to the broach-pulling head of 
the horizontal broaching machine 
upplying the necessary force for 
extraction, as in Fig. 6. Upon re- 
leasing the pressure and holding 
clamps and sliding them free of the 
work, the completed bend can be 
removed from the machine 
> Accuracy—lInternal dimensions 
throughout the bends are held to 
0.003-inech 
The critical 


internal surfaces are not 


within the original 
commercial tolerance 
marred 
or scored due to bending. Consist 


ent and small springback makes 


possible accurate angular 
ducibility 
The electrical 


waveguide bends 


repro 


performance of 
formed by thi 
machine is satisfactory. Section 
of waveguide containing variou 


Kk and H-plane bends generally 
showed a vswr of 1.04 or less over 
range of 1,000 me 


The maximum 


a frequency 
vswr encountered 
was 1.08, which occurred only in 
some isolated cases and within a 
very narrow frequency band 


plate removed 


FIG. 6--Pulling mandrel out of tubing 
alter 90-deg bend with % inch-radius 


Although thi 


not at present intended for high 


vaveguide bender 
production requirements, it can 
produce accurate bends through a 
vide range of radii and a variety 
of angles. It is possible to bend 
rectangular waveguide tubing ac 
curately in either plane up to 120 
deg for ¢ inch to 1 inch radius and 


180 deg for 1 to 24 inch radius 


Chrome-Plated Mold for Connector Potting 


(CHROME-PLATED STEEL molds solved 
a major problem in connection with 
potting of electrical connectors on 
missile and aircraft wiring har 

at Chance Vought Aircraft 


{ 


aluminum wa ised 


formerly to form the polysulphide 
plastic resin base around the con 
nectors. The resin either stuck to 
the metal and had to be scraped 
off or, if a petrolatum coating wa 
mold, this had 


meared inside the 
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im ria 
Pe al Liha) 
vy ye 
Communications 
Electronic 
Radio & Television 
OT Ta 


Neon Sign 


... laboratory-developed to meet the unique 


requirements of your specific application! 
The Essex “Extra Test” approach to the development of quality wire 
products has gained the confidence of engineers in every industry 
where electrical wire products are a factor! The full line of lead, 
appliance, automotive and refrigeration wires... plus submersible 
pump cable and 200° C, Sil-X” insulations are outstanding examples 
of the versatility of “Essex Engineering.” Thorough engineering, 
from conductor to covering, has made available a wire of type and 


size with vital properties that assure you outstanding performance. 


Unusual wire or cable specifications need not trouble 
today’s engineer. By investigating the complete line of 
SX Wires and Cables, most wiring requirements can be 
quickly met by one or more of the Essex “Standards”; 
thus hastening delivery, affecting far greater economies, 
and guaranteeing an Essex Engineered ‘Industry 


Proven” product. 


WIRE » CABLE DIVISION 


ESSEX WIRE CORPORATION 


FORT WAYNE G,. INDIANA 


Want more information? Use post card on last page 
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other outstanding 


*ESSEX ENGINEERED 


: | 
production p roven products 


GENERAL PURPOSE RELAYS 


A.C. or D.C. General Purpose Multipole re- 
lays. For circuit switching of electrical inter- 
locking remote control devices. Features 
special cross-bor contacts for low-voltage, 
low current circuits or button type contacts for 
power switching circuits. Request Bulletin 
No. 1060 
R-B-M “Control” Division 
Logansport, Indiana 


COILED CORDS 


Coiled Cords automatically synchronize with 
moving components that are electrically 
powered. There are no looping, tangling 
cords in the way because Coiled Cords 
extend and retract as needed. Complete line 
of cord sets and power supply cords. Write 


for new literature 


Cords Limited Division 
DeKalb, Iilinois 


REFRIGERATION WIRES 


The complete line of “Essex Engineered” in 

ternal, lighting circuit, heater and lead wire 

plus flexible conduit, power supply cords 

and thermostat cables, are approved by 
UL and CSA 

Wire and Cable Division 

Fort Wayne, Indiana 


ESSEX 


WIRE CORPORATION 
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SUC 
TU 
Wo 


\ 
’ 


ULE LT LAeTLIEaITin 


the complete line of 
relays, timers and 


time switches After cable wires have been connected to connector at center, assembly is placed in 


: chrome-plated mold at left and resin is poured t i final tted t ri 
Specialists in the control field for ee ee 


y more than 30 years, AEMCO | iat Bake -- 
\ offers you fresh, new ideas... 0 be wiped off after each opera- acetate butyrate plastic. rhis 
ideas that save you money in 
automatic control... ideas | 
that save you valuable time. new molds. To keep the molten peeled off and remelted after each 

Your inquiries are invited resin from leaking through the operation 
write for complete | mold and fouling up the electrical The new method of potting the 
information. 


tion formed a cap which sealed off the 
The resin does not stick to the exposed portion and could be easily 


; contacts on the open face of the connectors saves 10 minutes work 
{| connector, the mold with the con on each dipping and eliminates 
‘ 
At AEMCO we special nector in it was dipped in cellulose messy molds 
ize in both the design 
ond manufacture of re 
lays to your mechanical S | G ‘ ‘ ° 
ond electrical species || SPOOL Guard Stops Snarls on Wire Rack 
tions Should one of 
hundreds of stock 
AEMCO relays fail to 


meet your specialized 


STRIPS OF SHEET ALUMINUM press problem of tangles in Lenkurt’s San 
ing lightly against the rims of Carlos, Calif. plant. Formerly, 


requirements exactly, we pools on wire racks solved the when an operator at a cable har 
will be happy to build 
a unit not only to meet, 
but to exceed those 


specifications 


Now control that vital 
operation automatically! 
Available in many dif 
ferent models with auto 
matic or manual re set, 
AEMCO industrial time 
controls help eliminate 
waste help speed up 
production Variations 
are available on stand 
ard cycling models 


INDUSTRIAL dials are easy to read, 
TIME CONTROLS = easy to set 


) 
|| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 


/ 
4 


For detailed information on | 
AEMCO Relays or the com 
vlete AEMCO Industrial I 
Tine Control line 


INCORPORATED Strips of aluminum over rows of spools stop overrun and prevent wire from slipping 
over rim onto adjacent spool when operator reaches over harness board to pull 


12 State Street © Mankato, Minn. | down and cut off length 


Want more information? Use post card on last page 
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The oscilloscope that holds traces indefinitely 


HUGHES 104 
MEMO-SCOPE* 
OSCILLOSCOPE 


THE 104 MEMO-SCOPEI 


_ 


V you can let urely Vicw, inal yze ind compare 
ctrical ph nomena lasting no longer than microsecon 


or minute without resorting to photogr iph ! 


leve loped MEMO-SCOPE Instrument | 


tv © which combin 


( I Tay ) OSCIIO 
APPLICATION I } 
of information retention with 


iperior quality laborator 


HUGHES PRODUCTS 
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PRODUCTION TECHNIQUES continued 


ness board clipped a length of wire 
can 1¢ off one of the spools above her 
working position, the free end of 


the wire would often unwind 


enough to fall over the rim of the 
spool and tangle with the wire on 
the next adjacent spool. The result- 


8 ing rat’s-nest of wire often had to 

t t! be cut away to clear it, with seri- 
i OU ® us waste of expensive wire 

The solution developed by Al 

Greenwood, former cable depart 

ment supervisor in the plant, in 


volved mounting a strip of alumi 


num at the back of each row of 


ALUMINUM STRIP 


¢ Exclusive overload cut-out 


| system. 


© Protection of all 
practical ranges. 


Method of mounting aluminum strip on 


frame of spool rack 
* Protects meter and 


entire internal cir- 
cuit against acciden- 
tal burn-outs. 


spools, in contact with the spool 
rims so wires cannot go over the 
rims. The aluminum is bent to 
exert slight pressure for braking, 
Greatest engineering achieve- to stop overrunning of the spool 


ment in VOM history when a long length of wire is pulled 


Adhesive Replaces Solder 
For Wattmeter Magnets 


By BERNARD GOULD 


el f 


opmen 
' Corp 
j 


A NEW SINGLE-COMPONENT epoxy 
adhesive is now being used in place 
of silver soldering or brazing by 
VO LT-O ov M “ MI LLIAMMETE R the Westinghouse Meter Division 
in Newark, N. J. for bonding two 
The Model 455 is a new portable multimeter that incorporates the latest engineering ad- Alni - magnets to a silicone steel 
vancements including the new technique that protects both meter and the entire internal lamination stack in their type 44 
circuit against accidental burn-outs. In fact, any high voltage or current may be applied recording wattmete Che adhesive 
directly across any function, including ohms, without danger to the meter movement or selected for this purpose is Bond 
associated components master M620, made by Rubber & 
This instrument is available in two models: Industrial Model 455... has a sensitivity of Asbestos Corp., Bloomfield, N. J 
20,000 ohms per volt AC or DC; Audio Model 456... has a sensitivity of 20,000 ohms per Conventional bonding technique 
volt DC and 1,000 ohms per volt AC. The 456 also includes DB ranges and provision for 
oviput measurements 


for such an assembly would involve 
the use of silver solders whose ap 


Ask for a demonstrati f thi ical lication temperatures range in ex 
THE WICKOK ELECTRICAL INSTRUMENT CO. aan ee eee ; 


VOM from your Radio-Electronic Parts Jobber cess of 1,000 F. Drawbacks of Sut h 
10527 Dupont Avenue * Cleveland 8, Ohio today! .. . Or write direct for technical details temperatures include the possibil 


IN CANADA: M.J5. Electronic Sales Ud, Ajax, Ont ity of tack distortion due to dif 
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DESCRIPTIVE DATA 


SIZE: 1 inch diameter x 2% inches long 
WEIGHT: 3.8 ozs. 
FULL SCALE RANGE: 40 to 400 degrees/second 


LINEARITY: 0.1% of full scale to 4 range, 
within 2% to full range 


RESOLUTION: 0.01% full scale 
DAMPING: Fluid damped, temperature compensated 
PICKOFF: Variable Reluctance type, 400 - 6,000 cps 


MOTOR EXCITATION: 6.3 volts - 400 cps, 26 volts - 
400 cps, 9 volts - 1,000 cps 


“Spa 


‘ 


7 4“ 
5 


Miniature Rate Gyros for 


Missiles and Aircraft 


Here is a precision, minature rate gyro. It's tiny . . . measures only | inch 
in diameter and 2% inches in length. It’s rugged . . . withstands 100G 
shock and 10G vibration to 2,000 cps. It has a record of proven 


performance. 
Gnat Rate Gyro 


Shown actual size Even under the: most severe environmental conditions the Golden Gnat 
will perform as required. To make this possible many unique design de- 
tails have been incorporated. One such detail is the Gnat’s gold plated 
steel housing for improved corrosion resistance and positive hermetic 
sealing. 


Wherever the need exists for high performance miniature rate gyros such 
as for autopilot stabilization in missiles and aircraft, antenna stabilization 
and fire contro! applications, the Golden Gnat is ideally suited. Write for 
Bulletin GN . . . Minneapolis-Honeywell, Boston Division, Dept. 7, 1400 
Soldiers Field Road, Boston 35, Mass. 


Honeywell & 


BOSTON DIVISION 
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PRODUCTION TECHNIQUES continued 


~~ 7 
~ 


Rolling out Bondmaster M620 adhesive 
on palette just as it comes from can, to 
give uniform coating on application roller, 
Alnico magnets and lamination stack to be 
joined for Westinghouse recording watt- 
meter are shown in background 


fering expansion coefficients of the 
two metals, the danger of changing 
magnetic qualities because of the 
heat and unrelieved mechanical 
strains, and possible entrapment of 
corrosive soldering flux in the 
joints. 


> Advantages of Adhesive—The 
limitations and potential hazards 
of soldering or brazing tempera- 
tures can be eliminated substan- 
tially by the use of heat-curing 
epoxy adhesives with their re- 
latively low bonding temperatures 
(260 F to approximately 535 F) 
The use of adhesives for metal 
bonding also makes it possible to 
simplify an entire phase of mass 


a ae cle 
LU ALG see 


Although two-component epoxy 


TTA CH UNM UNIRWMMMMII 000 boson ec 


BLILEY TYPE SDL-25T TEMPERATURE CON- 
TROLLED DELAY LINE FOR USE IN MEMORY 
CHANNEL UNITS, IS SUPPLIED TO SPECIFICA- 
TIONS IN) DELAY TIME RANGE 100 TO 1000 
MICROSECONDS WITH STABILITY 019 
FROM: Orc, TO 460°C. CARRIER FREQUENCY: 
lOme TO 40me. OVEN HEATER VOLTAGE: LIOV; 
POWER, 30 WATTS, 


BLILEY 


Taam ame 2 1) 227 


UNION STATION BUILDING 
ERIE, PENNSYLVANIA 


Applying cement to face of Alnico magnet 
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Keller ““Wire-Wrap” tools play an important part in assembly of these 
well-known products: TV sets, computers, electric motors, radios 


Why solderless connections with 


Keller (ine-Unap © Tools are fast... reliable 


Keller ‘““Wire-Wrap”’ tool is fast operating— 


over 700 million connections have been made 
only seconds per connection. It automatically with ““Wire-Wrap”’ tools without a reject. The 
wraps wire around terminals to make solder exclusive controlled-tension 
less, permanent connections. No additional into terminal to 
operations required. Tool weighs just one metal contact 


compresses wire 
assure permanent metal-to 


Kither air or electric models. 


pound ... no operator fatigue to slow down Possibly you can step up production with 


production schedules “Wire-Wrap” tools while reducing assembly 


‘There are no faulty connections requiring costs. Consult with your 


Gardner-Denver 
expensive hand repair work. To date, well Industrial Specialist. 


2.7 to 3 seconds to make a connection 


Empty Wire-Wrap 
pindle 


permanent 


Apr Dp 


F | 
7 a 
/ 4) 
2. 
Ds 


3 ENGINEERING FORESIGHT—PROVED ON THE JOB 
\ ad A) IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 
- J 


ao “ 


—" |) GARDNER - DENVER 
\ > 


Gardner-Denver Company, Quincy, Illinois 
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No, 


Hermetically Sealed 
Coil Case 


« Hermetically Sealed 
Relay Cover 


Non-contaminated Switch 
-Ceramic Contact Carrier 


Inorganic Insulated Base 


Double sealing . .. inorganic construction make 


New ‘Diamond H’ Series S 
Relays Doubly Dependable 


in dry circuits 


Separately sealed coils isolated 
from completely inorganic 
switches within their hermetically 
sealed cases make these new “Dia- 
mond H” Series S aircraft type 
4PDT relays supremely. reliable 
in dry circuits 

Physically and electrically in- 
terchangeable with “Diamond H 
Series R relays, widely used in 
guided missiles, computers, jet 
engine controls, automation con- 
tro! systems and similar critical 
fipplications because of their 
broad range of performance char- 
acteristics, Series S relays will 
permit intermixing of dry and 
wet circuits safely 


Contacts are specially proc- 
essed and cleaned before assem 
bly; subsequent contamination 
from gases off the coil insulation 
is prevented by the coil seal. The 
switch mechanism has been sim- 
plified and is completely inorganic 
to eliminate other possible causes 
of malfunctioning, 


Standard contact ratings in- 
qmae 3G V4 5 6. 109 V4 A. 


Te ae andl A., Pesistive; 
2 and 5 Ag induttive, with spe- 
cial patings available to 350 V., 
Lb, C,, 400 MA, or other com- 
binations including very low volt- 
ages and amperages, or amperages 
up to 20 for short life require- 
ments. Coils are available with 
resistances of | ohm to 50,000 
ohms. Operating time of 24 V, 
models is 10 ms. or less; dropout 
less than 3 ms 


Vibration resistances range 
from 10-55 cycles at 1/16” 
double amplitude to 55-2,000 cy- 
cles at 20 “G"; operational shock 
resistances to 50 “G" plus, and 
mechanical shock resistance up 
to 1,000 “G", Nine standard 
mounting arrangements, plus a 
ceramic plug-in socket, are avail- 
able. The unit displaces only 1.6 
cubic inches, excluding terminals. 


Diamond H” engineers will be 
happy to work out a variation to 
meet your specific requirements, 
Tell us your needs . . . or write 
for bulletin on new “Diamond H” 
Series S relays. 


THE HART MANUFACTURING COMPANY 


202 Bartholomew Avenue, Hartford, Conn. 


Want more information? Use post card on last page 
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(continued 


Applying cement to laminated core 


Assembling parts to be bonded in special 
jig. Thumbscrews on side and at far end 
provide all the contact pressure needed 


bonding in the aircraft industry, 
the need for mixing components 
immediately before use was a 
serious drawback for mass pro- 
duction. The recent development 
of a single-component 100-percent 
solids epoxy adhesive overcame 
the physical difficulties involved. 
Although not as strong as the best 
available aircraft adhesives in 
peel strength and in its ability to 
withstand continuous service at 
high heat, the new adhesive de- 
velopment offers an excellent bal- 
ance of good strength properties 
which appear to be more than 
sufficient for conventional metal 
working use. 

The new one-part epoxy paste 
adhesives can be applied right 
from the shipping container as 
an easily-spread paste, about the 
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Fast, convenient, dependable 


precision wave analyzers 
frequency-selective voltmeters 


serra now 
| 


Wave analys 


lication 


Sierra l21A Wave Analyzer 
iperheterod 
oo K¢ 


rict 


Sierra 1S8A Wave Analyzer 
ci rom you K¢ to 10 M¢ 


Both inalyzer 

purious res} 

Sierra 121A Wave Analyzer rement range 
upplied in 


le to relay 


SPECIFICATIONS — SIERRA VOLTMETERS 


Selectivity Accuracy Direct Reading in dbm 
Down 3db Down 45db Frequency Measuring Balanced Unbalanced 
Note A 3 db Note D 


5k 


Sierra 1OIC Carrier Frequency Voltmeter 


3 ators and « 
shed with Sierra Mode ADA Pre 


@ tuppressed carrier systems. Furnished with planetary drive 


alto + 3 KC at upper end. Note 8 t KC in the 48 ¥ 
40 db attenuator steps on 135 ohm balanced measureme 


ohm balanced line measurements by convenient ¢ 9 


Line Bridging Transformer E Impedance Meter, Line Fault Analyzer 


D Dual | j ; { ( 


Transt 


= oe oo 
Sierra Electronic Corporation 
A Subsidiary of Philco Corporation 
3885 Bohannon Drive DAvenport 6-2060 Menlo Park, California, U.S.A 


es Re presentative 
Canada: Atlas Radio Corporation, Ltd., Tor 


Export: Frazar & Hansen, Litd., San F 


ye informat 





FREE BOOKLET .. tells about 


working with “the leaders” on exciting, 


advanced projects 


We’re proud of the men and of the work 
they do. We’d like you to become better 
acquainted with the setting in which they 
work, live and play 


With your permission, we'd like to send 
you a booklet describing their activities 
and your opportunities at the Mechancial 
Division of General Mills 


No need to write a letter for your copy 
Just send the coupon below. We'll not 
bother your further, and of course, we'll 
send the booklet in complete confidence. 


If, after reading the booklet, you'd like 
still more information or see a chance to 
do big things with the type of company 
you've always wanted to be with, we'll 
gladly send you more facts. Or, perhaps 
we can get together for a personal visit. 


capsules from the Mechanical Division 
“OPPORTUNITY BOOKLET” 


RECOGNITION We help our people realize 
their fullest capabilities—— pay accordingly 
Deserving persons advance rapidly. 
FINANCIAL SECURITY We're one of the na 
tion’s largest most diversified companies 
(We've paid. dividends without reduction 
since 1929 

TIME FOR FUN and hundreds of places 
to have it, the year around, in the land of 
10,000 lakes 

CONGENIAL ASSOCIATES Our people tell us 
they like their work. Our extremely low rate 
of turnover says so too. They’re friendly, 
ordinary people (with extraordinary talents) 
who like to see a job well done 


COST OF LIVING IS LOWER 


complete, easy to get to 


DELIGHTFUL RESIDENCES And_ inexpensive 
too Many General Mills families own 
“dream” homes in resort-like settings only 
minutes from work 


SUPPLEMENTARY BENEFITS 


ones and more besides 


SCHOOLS ARE EXCELLENT 


te-teacher ratio 


shops are 


all the usual 


with low pupil 


BOOKLET TELLS ABOUT 
EXCITING OPPORTUNITIES 
IN THESE FIELDS: 


Missiles 

Applied Mechanics 
Geophysics 
Underwater Ordnance 


Electronic Counter- 
Measures 


Digital & Analog Com- 
puters 


Instruments & Controls 
Solid State Physics 
Microwaves & Antenna 
infrared Systems 
Inertial Systems 


Systems Analysis & 
Design 


Servomechanisms 
Balloon Systems 


Upper Atmosphere 
Research 


Fine Particle Technology 
Surface Chemistry 
Optics 

Mechanical Design 
Airborne Early Warning 
Radar Systems 
information Theory 
Production Engineering 


General 
MECHANICAL DIVISION OF Mills 


Minneapolis 13, Minnesota 


Peter D. Burgess, Personnel Director—Z 


Fora copy of this 


Mechanical Division General Mills 


1620 Central Avenue Northeast 


interesting, in 


formative booklet, 

Name 
complete the 

Address 
coupon and 


mail today City 


College 


Minneapolis 13, Minnesota 


State 


Year 





PRODUCTION TECHNIQUES continued 
consistency of moderately firm 
cold cream. It may be spread by 
spatula, brush or even by roller 


squeeyee, 


>» Curing—A wide range of pos- 
sible curing cycles is available, de- 
pending upon a maximum tem- 
perature which may be tolerated 
or available for making the as- 
sembly or, conversely, upon the 
required speed of application if 
curing time is a limiting factor 
in production. 
cycles are: 
Temperature in Minimum Curing 
Bonding Layer Time 
535 F 7 to 10 minutes 
500 F 12 to 15 minutes 
450 F 20 to 25 minutes 
400 F 40 to 50 minutes 
850 F 14 to 2 hours 
300 F 4 to 5 hours 
260 F 20 to 24 hours 
Only low contact pressures, on 


Alternative cure 


the order of 5 to 15 psi, are re- 
quired. 

Once applied, the adhesive does 
not flow or drip during the curing 
cycle. Thus, normal post-cleaning 
operations involved in soldering, 
brazing and conventional cement- 
ing, are completely eliminated. The 
new material will not drip or run 
regardless of the curing cycle 
used. This thixotropic 
characteristic makes this type of 


unique 


paste adhesive particularly ef- 
fective for poor-fit and similar 
void-filling applications. 

> Cost Factors—Silver solders, as 
an average, currently sell within 
a range of $11 to $18 per pound 
As opposed to this, M620 in pro- 


Placing jig in oven for curing bond 
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ENGINEERING DATA 
Size 4 A.C. Contactor Ratings’ 


Enclosed Power Rating 
Three Phase 


Across-the-Line | 
Starting 22 
440.59 
Across-the-Line 110 
Plug-Stop or 220 
Jogging 440.550 


6 How 
Single Phase Three Phase 
Service Rating. | Volts KW Volts KW. 
Resistive 10 15 110 26 
Heating 220 0 220 52 
Load** 440 440 105 
550 1% 
Tungsten Lamp 
tgeting - 120 Amperes for 250 Voit Circuits or Less 


Heating Load** 


*The ratings listed are those recommended by the National Electrical 
Manufacturers Association 
**These ratings apply to open or enclosed contactors 


w 
8 
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150-amp 
olenoid 

contactor 
extends 

proven line 


This new Size 4 A.C. solenoid contactor is ideal 
for use in motor starters and controllers for main 
line, accelerating and reversing purposes and 
for resistance heating and lamp loads as well 

It’s the new Bulletin 4454 —incorporating 
many advanced design features found on Ward 
Leonard's Sizes 0 to 3 contactors. Check these 
outstanding features : 

New sintered-silver-cadmium-oxide contacts 
—can repeatedly handle high inrush currents 
without a sign of contact welding, excessive 
pitting or other damage 

Simple, compact solenoid design —excellent 
for modern metal control panels using acces 
sible front-of-board wiring, particularly useful 
where panel space is limited 

Available with two or three main poles and 
up to 4 side-mounted auxiliaries. Also with pro 
vision for mechanical interlocking and addition 
of overload relays. 

Completely described in Bulletin 4454. Write 
for your copy today. The Ward Leonard Elec- 
tric Co., 30 South Street, Mount Vernon, New 
York. (In Canada: Ward Leonard of Canada 
Ltd., Toronto. ) 6 
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isn't the only way 
to cut your Spring costs! 


‘To concentrate on whittling pennies from a quotation sometimes may 
be a money-saving effort. But when it comes to buying springs it can 
be a costly practice, too 
A quoted price means little if basic cost factors haven't been fully 
explored. For instance 

Is the spring designed most efficiently for the job, in its 

simple form, without unnecessary multiple operations? 


Have exact and complete specifications been 

available as a quotation basis? 

Were delivery requirements and production schedules 
taken into account? 

Were production-line and assembly details considered 
from the point of spring packing and shop handling? 


Was the design and production experience of the spring 
supplier used to save time, costs and headaches? 


If all the above basic factors weren't considered in reducing spring 
costs to a minimum you can't save money even with a sharp pencil 


Lewis offers you these services and to help you solve a new product 
problem, will prepare machine-made samples for you, working closely 
with your design, engineering and production staff 


LEWIS SPRING & MANUFACTURING COMPANY 
2656 W. North Avenue, Chicago 47, Illinois 


rRees ei ®@ 


SPRINGS 


« 


AD & 


continved 


PRODUCTION TECHNIQUES 


Pencil points to extremely fine glue line 
achieved in finished assembly 


duction quantities is priced as 
less than $2.00 per pound at 
Additional 
crue for greater uniformity in 


all aspects of application, along 


present savings ac 


with ultimate production simpli- 


fication 


> Procedure —The adhesive is first 
rolled out on a palette to enable 
the operator to obtain a uniform 
coating on his application roller 
The adhesive is transferred by 
applying the roller over the mag- 
net face, then over the laminated 
core, 

The next step involves the mat 
ing of the parts to be bonded in a 
specially designed jig. Tightening 
of thumb screws holds the sec- 
tions in position during heat cure. 
No pressure beyond mere contact 
and positioning pressure is re 
quired to effect the bond, so the 
need for costly pressurizing equip- 
ment is avoided. 

The simple jig is placed in any 
standard oven for curing at any 
of the 


is then removed from the oven 


tandard cycles. The jig 


Completed wattmeter movement employ 
ing epoxy adhesive bonds in magnetic 
system 


The ftinest tight springs and wiretorms of every type and material 
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Now 2 standard line 


POWERSTAT 


VARIABLE TRANSFORMERS for 
HIGH FREQUENCY APPLICATIONS 


— % the weight — ‘2 the size of 60 cycle units 


Designed for use in high frequency control systems where weight 
and space must be minimized, these POWERSTATS are ideal for ship, 


aircraft, guided missile and other 400 800 cycle applications. 


Listed are some ot the standard line of POWERSTATS for high fre- 
quency applications. However, many high frequency requirements 
necessitate designing to individual needs. The Superior Electric Com- 
pany will be pleased to work with you on the design of POWERSTATS 


to satisfy new or unusual needs. 


OUTPUT MANUALLY-OPERATED MODELS MOTOR-DRIVEN MODELS 
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Be sure to see 


SUPERIOR ELECTRIC'S SUPERIOR ELECTRIC 
Mobile Display COMPANY 
when itis in your area omPp 
205 BRADLEY AVENUE, BRISTOL, CONNECTICUT 


aE Se Send new Bulletin P257H [-) Have your representat 


Name 
Offices: los Angeles, California + San 


Francisco, California + Toronto, Ontario 

Canada * Miami, Florida * Chicago, Minois 

Baltimore, Maryland «+ Detroit, Michigan 

New York, New York «© Cleveland, Ohio Address 
Dallas, Texas * Seattle, Washington 


Company 


City Zone State 
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BIG PLUS in PRECISION POTS 


RL-270A-1% Precision Poten- 
tlometer one of five sizes from 
1%" to 5” diameter. Non- 
metallic housing has high dimen- 
sional stability, withstands —7OF 
to + 300F 


RL-2708-2 shows ganging which 
is available on all RL-270B8 
models. Gamewell design re- 
quires only %” per section, and 
external clamps provide unlimited 
phasing 


Gamewell Blue Line i 


RL-270A-5 is the largest in the 
Blue Line series. As with others, it 
is usually supplied with 3-hole 
mounting. Servo and threaded- 
bushing type mountings are avail 
able. Also many special features 
send us your requirements 


> 


Special RL-270A-5 with 48 
taps, shows maximum number 
Allows 47 equal resistance 
sections, while maintaining guar 
anteed linearity of +0 1% 
Total resistance of 500,000 
ohms, resolution of 0.007 5%. 


That Extra Margin of Reliability .. . 


Exclusive Gamewell 


Terminal, Tap and Wiper Design 


RL-270A and B Series 
available in many special 
variations. Write for 
catalog and specifications 
and prices on your 
specific requirements 


RL-270A Blue Line series offers 


these exclusive advantages: 


@ Proven and guaranteed linearity af- 
fords extreme accuracy, +0.1 is best 
standard available 

@ Terminal and Tap Design* uses posi- 
tive precious-metal spring contacts with 
unit pressure over 10,000 psi. Assures 
permanent low-resistance contact with- 
out linearity distortion at taps 

e@ Shaft and Wiper Assembly* uses con- 
toured slip-ring surface plated with 
noble metal, operating with noble metal 
brushes. Has excellent insulation to 
ground, high temperature resistance and 
zero moisture absorption. 


THE GAMEWELL COMPANY 
Newton Upper Falls 64, Mass. 


SME Re a 


*Pat. applied for 
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continued 


and allowed to cool. The finished 
assembly has an extremely fine 
glue line. The thickness of this 
glue line was predetermined at the 
time the adhesive was rolled onto 
the components to be asernbled, 
since the adhesive is thixotropic 
and does not flow during cure 


Grinding Servo Stators 


PLUNGE GRINDING of assembled 
stator stacks for servo motors is 


monitored automatically by an 


Arnold grinding caliper coupled 
with a Federal Dimensionair gage 


Assembled stator on 16-pin fixture is in- 
serted in mating holes of fixture located 
in headstock chuck and held by spring 
loaded tail stock 


Operator brings grinder up to work with 
right hand while watching pointer of air 
gage which indicates outside diameter. 
Adjustable strips of black tape on dial 
window show tolerance range. Flexible 
air line runs from gage to air leak valve 
at overhead pivot of caliper arm which 
rides against stator 
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In 1953, Tung-Sol became the leading proponent of 


600 ma series heater tubes for TV receivers. This 
program was made possible through advanced de- 
signs in heater and cathode structures that would 
permit controlled heater warm-up time 

The success of this pioneering led further to the 
development of series-string tubes for 450 and 300 
ma currents. These are designed for sets using smaller 
numbers of tubes 

In all, nearly one hundred of these types have been 


introduced, indicating the complete success of the 


series-string design principle 
Tung-Sol is currently supplying all of the series- 
string tube types required for replacement service as 


well as for initial equipment production 


'S TUNG-SOL 
ELECTRON TUBES 


ELrectTeic inc 


; 7) 


TUNG-SOL NEWARK 4, ". 3] 
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30URNS TRIMPOT® 


Guaranteed to meet MI/L Specs 


This completely sealed TRIMPOT is manufactured and tested to meet Military 
Humidity Specification MIL-E-5272A (10 days). 


Model 230 features a power rating of 0.4 watt at 50°C and a maximum 
operating temperature of 135°C. It is available from stock in standard 
resistance values from 10 ohms to 20,000 ohms. 


In addition to reliable performance under severe humidity and salt spray 
conditions, this instrument will maintain accurate settings during extreme 


vibration, acceleration and shock encountered in aircraft and missiles. 


Each TRIMPOT is individually inspected for compliance to guaranteed speci- 
fications, and is subjected to rigid quality control sampling tests to verify 
conformance to all specifications, 25-turn screwdriver adjustment, self-locking 
shaft, space-saving rectangular configuration and subminiature size are 


features also found in other Bourns TRIMPOT models. (Size: “sx % x 1'%:2) 


Send for catalog sheet 230. 


General Offices: 6135 Magnolia Ave., Riverside, Calif 


Plants: Riverside, California—Ames, lowa 
COPR. BL 


TRIMPOT «© LINEAR MOTION POTENTIOMETERS * PRESSURE TRANSDUCERS AND ACCELEROMETERS 
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ontinued 


mounted on a Brown & Sharp No 
13 universal grinding machine in 
the Mechatrol Division plant of 
Servomechanisms, Inc. The gage 
frame bearing against the stator 
actuates a precision § airprobe 
which controls the amount of air 
leakaye in the gage system, The 
gaye dial is calibrated to read di 
rectly to 0.00005 inch, so that the 
machine operator can grind to a 
precise outside diameter without 
stopping frequently to caliper the 


work manually 


Ferrule-Applying Tools 
For Shielded Wire 


TWO SPECIAL TOOLS supplement a 
conventional crimping tool in the 
procedure used at Ford Instrument 
Co. for applying ferrules inside 
and outside the braided shielding 
of polystyrene-insulated wire. 

As the first step, the blue-viny] 
outer jacket is removed conven- 
tionally with a wire stripper. The 
outermost of the two ferrules is 
then pushed over the exposed 
shield and back over the remain- 
ing vinyl where it is temporarily 


Pushing inner ferrule under shielding. 
Outer ferrule is temporarily over vinyl 
jacket, with two grounding wires under it. 
Grounds are made at the ferrules rather 
than at the connecting plugs 
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Boxed in? 


Give your ideas (and yourself) achance 
to develop...at Western Electric 


Your career—to thrive—must be rooted in the good earth 
of opportunity. And few, if any, other companies offer this 
in the same degree as you'll find with us 


Give yourself this chance to grow ... in a company that 
promotes from within. It’s significant that of the 11,000 
management positions we'll have ten years trom now, 
8,000 must be filled by newly promoted people 


Engineers at Western Electric participate in the plan 
ning and actions inherent in the broad management of 
the company. Here they become more than engineers 
since they acquire knowledge of production, handling of 
people, accounting, merchandising, et« Fifty-five per 
cent of the college graduates in our upper levels of man 
agement have engineering degrees 


Or look at the opportunity this way. Our job — in which 
engineers are key figures—is to make, distribute and install 
equipment needed by the Bell System. There's a constant 
need for new products, new processes, new facilities 
new ideas. It’s work that runs the gamut: electronic switch 
ing, printed circuits, miniaturization, automation, et« 
(We're a natural incubator for automation since many ol 
the things we make are needed by the millions.) 


Besides our telephone job we've handled a continuous 
flow of defense contracts over the years .. . major projects 
like producing the Nike guided missile systems. Our joint 
telephone-defense job demands that young engineers and 
scientists develop as rapidly as possible. A full-time engi 
necring education program is given new engineers during 
working hours to aid them to more easily assume a full 
engineering role in the company. Also, a tuition refund 
plan is provided for out-of-hours study at nearby colleges 


: 
! 
| 
| 
| 
! 
| 


Check the career openings for which you may be quali 
fied (mechanical, electrical, chemical and civil engineers 
physicists and mathematicians). Send resume of education 
and experience to Engineering Personnel, Room 1066, 
Western Electric Co., 195 Broadway, New York 7, N. Y 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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a PRODUCTION TECHNIQUE _ 
é " out of the way. If additional leads 

i . &§ 
0 vate | TSE SPECIFICATIONS: (fret be connected to the terval 


termination, their stripped ends 
DIRECT READING FREQUENCY MEASUREMENT 

Frequency Range: 
0-1,000,000 cycles 
per second 
Input Sensitivity: 
0.2 volt rms 
Direct-coupled input 
Time Bases: 
0.00001, 0.0001, 0.001, 
0.01, 0.1, 1 and 10 
seconds, Also can use 
external 0-1 mc standard 


PERIOD MEASUREMENT 


Period Range: 
10 microseconds 
new to 1,000,000 seconds 
Computer -Measurements Model 226A Frequency Range: 
0.000001 cps to 100 kc 


UNIVERSAL COUNTER-TIMER § [”?t Sensitivity: 


Direct-coupled input 
Gate Times: 
4 

OUTSTANDING FEATURES 1 and 10 cycles of 
eu Cee es unknown frequency 

level controls permitting full rated Standard Frequency Counted: 

sensitivity at any voltage level between 1 me; 100, 10, 1 ke; 

cP eee 100, 10, 1 cps; 
SUP) CUCU CLUE aL) external 0-1 me, 


ULC CU ee OM ed) TIME INTERVAL MEASUREMENT 
Simplified color-coded controls and Range: 

direct read-out in kc, mc, sec, or millisec 3 microseconds to 

with automatic decimal point indication 1,000,000 seconds 


a Cae Lea ed Start and Stop: 

PM ms cme en Two independent or 

UCC ee ec common channels 

complex waveforms Positive or negative slope 
Input Sensitivity: 

J new, multi-purpose instrument 0.2 volts rms 
mn Measurement of frequency Direct-coupled input 
wht elageah-sagap Standard Frequency Counted: 

1 me; 100, 10, 1 ke; 
100, 10, 1 cps; external 0-1 mc 


Stability: 
pS met RL Short Term: 1 part in 
1,000,000 (temperature 
regulated crystal ) 


ua 


are pushed under the outer fer 
rule at this time 


P Installing Ferrules—The shield- 
ing is pushed back with the fingers 
to spread it out, then cut away 
with scissors about ? inch from 
the blue-viny! jacket. The inner 
ferrule is pushed over the polysty 
rene insulation and worked under 


POE 


"LONSND Sea Se TIVAUGIN! AWil © GOluad © AONANDSYNS © IVAUSINI AWIL © GOI 


the remaining exposed shielding as 

far as possible with the fingers. 
On wires having a tight shield- 

ing weave, a tubular shield-spread- 


he 


— 


AL ¢ FREQUE 


= 


0 t 
] 


Telescoping ferrules together with modi- 
fied pliers. In background is tubular tool 


used for reaming out shielding 
Long Term: 3 parts per million per week 


Display Time: Automatic; Continuously variable 0.1 to 10 seconds 
Manual: Until reset 


Input Impedance: 1 megohm and 50 mmf 

Trigger Level: Continuously adjustable from —300 to +300 volts 
Accuracy: + 1 count * stability 

Secondary Frequency Standard: 1 mc; 100, 10, 1 kc; 100, 10, and 1 cps 
Dimensions: 17” W x 8%” Hx 1342” D approx. 

Weight: 50 Ibs. approx 


De TIME.IN 


ing tool is slipped over the poly 


styrene and used to ream out the 


braid before pushing in the 


ferrule. 


- 


Modified pliers are used to push 
the outer ferrule over the inner 
ferrule until the outer ferrule is 
ee ee ee just off the blue vinyl and is en 
tirely over the shielding. Notches 


in the ends of the pliers corre 


MODEL 225A 06 ps-100 
UNIVERSAL 
COUNTER-TIMER 


Similar to the 226A in design 

Featuring Oscilloscope Trigger Level 
Marker Signals; Three Direct-Coupled 
inputs of 70 mv sensitivity; Direct 
Reading, Automatic tliuminated Decimal 
Point. Easily portable. Price: $640.00 


spond to the insulation diameters, 
o the wire projects through each 


notch when telescoping the fer- 
as 


rules. The inner ferrule is 3/32 
inch longer than the outer, so pro 
jecting strands of shielding cannot 
Data Subject to Change Without Notice — Prices F.0.B. Factory pierce the polystyrene. A pin in 


Write for complete specifications on the new 226A and the 225A models and the sert ed in one pl ler jaw acts as a 
complete CMC Une of electronic counting and controlling equipment 


Computer-Measurements Corporation 
5528 Vineland Avenue, North Hollywood, Calif. 78E > Finishing Operations—-The two 


stop, insuring uniform application 
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DRIVER-H 


PRODUCT 


ADVANCEMENT 


a 
full-scale 

model of the Earth 
Satellite made by the 
CRMC ie ttt aa 


4 em 


4 will be launched under 


the sponsorship of The National 
Y Cee ee 
PO CU ala UU 


national Geophysical Year (1 July, 1957 


31 December, 1958). It will revolve around the 


earth at estimated altitudes of 200 to 1500 miles 


How measure the impact of micro-meteorites 
on the first “Earth Satellite”? 


When physicists at the U.S. Naval 
Research Laboratory consider an in 
strument or a material to record accu 
rately the secrets of outer space —it’'s 
not size alone that counts, but depend 
able, reliable precision 


The strip of 
on glass (“A” in the photo above) which 
may be fitted to the outer skin of the 
Satellite, measures only “% 


Nichrome”* evaporated 


wide x 1% 
long. Its thickness: 100 Angstrom units 
(1/10,000 mm). Its function: to measure 


e surface erosion caused by the impact 
of micro-meteorites. The resistance of the 
Nichrome ribbon increases as the film 
becomes pitted by meteor particles 


“Nichrome is being considered for 
states the Naval Re 
search Laboratory, “because it supplies 


making this gage,” 


electrical resistance in a desirable range 
adheres satisfactorily to glass in thin 
film form; and has a very low thermal 
coefficient of resistance.” 


There'll be no one on hand, 300 miles 


out in space, to check on or supervise the 
performance of the Nichrome strip 
Nichrome needs no one. It will do its 
job dependably there—just as it will in 
your electronic or electrical equipment 


hand : 


after it is in your customers 


And remember, Nichrome is only one 
devel 
Driver Harris since 1899 for 
electrical heating, resistance 
tronic applications. Do 

cial alloy? Send u our 


of the 132 special purpose allo 
oped by 
and elec 
ou need a pe 


peciiications 


*T_M. Reg. U.S. Pat. Off 


D7 1ver-HIG77Is vorvsison. sou serse 


MAKERS 


ELECTRONICS May |! 1957 
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ation? Use post card on last page 
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Fawe HELP LICK HIGH VOLTAGE 


ARC-OVER IN AIR-BORNE RADAR UNIT 


WHEN MOTOROLA designed this 10 inch air-borne radar indicator to operate at 
60,000 ft. they eliminated high voltage arc-over by pressurizing the unit. But 
this created excessive heat. 


TO DISSIPATE HEAT an air-to-air heat exchanger, using three Joy Axivane fans 
was built in. Two external fans blow outside air between two plates separated 
by aluminum tubing. Another Joy fan, sealed inside the pressurized radar unit 
circulates hot inside air thru this tubing. 


THESE JOY FANS must operate in the wide temperature range of —55°C to 
+125°C ... tough treatment. 


Joy has over 250 models and 1300 designs of these high performance fans ready 
to salve your toughest air-moving problem .. . be it electronic cooling, de-icing 
and defogging or ventilation. Write Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa, In Canada: Joy Manufacturing Company (Canada) Limited, 
Galt, Ontario. 


Write for FREE Bulletin 143-39 


} wew | 6416.148 
/ 


| [... EQUIPMENT FOR AVIATION ...FOR ALL INDUSTRY 
a 


A 


4... 


| 

Ib 
| @r) 
1 UN ) 
| 
| 

| 


Vaneaxial 
Fans 


Electrical 
Connectors 


Ground i Portable 
Power Units Lighting 
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PRODUCTION TECHNIQUES 


Shearing exposed strands of shielding 
with modified end mill after crimping 
ferrules 


Placing identifying sleeves on leads. Ad 
hesive-faced cardboard in front of opera 
tor serves as tote tray for sleeves 


ferrules are now crimped together 
with a standard hand-operated 
crimping tool. Projecting ends of 
shielding are then sheared off with 
a modified Pratt & Whitney eight 
flute end mill. This is hollow so it 
can slip over the polystyrene and 
the inner ferrule, after which a 
fraction of a turn shears off the 
strands flush against the oute: 
ferrule. Terminations of this type 
are used on a wiring harne for a 


U.S. Navy computer 


> identifying Leads—After apply 
ing the ferrules, each termination 
is identified with its own numbered 
laminated vinyl sleeve. These 
sleeves are made by Duramark, 
Inc., Port Washington, N. Y., by 
printing the identifying numbers 
on white vinyl, then laminating 
with a transparent vinyl to protect 
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WIDE-VUE 


panel instruments 


a new concept 


Td Simp om 


Bs 


ey 


Ot 


in styling and visibility 


The clean, graceful lines of these “Wide-Vue” 
panel instruments add two plus values to 

your equipment. First, style—ultramodern 
beauty that blends with the advanced design of 
today’s panels. Second, functionalism—longer 
scales together with wide-angle readability. 

The 24,” size, for example, has the same scale 
length as a conventional 314” panel instrument. 
The durable, plastic cover is formed in one 
piece, and can be supplied with black or color 
finishes. Custom-built in 244”, 344”, and 444” 
sizes. External magnet type movement or 

self shielded core magnet meter movement. 


Yimpse " 


4 
MILLIAMPERES 


ELECTRIC COMPANY 
5200 W. Kinzie S1., Chicago 44, IMlinois 


Phone: EStebrook 9-1121 
In Canado: Bach-Simpson Lid., London, Ontarie 


INSTRUMENTS THAT STAY ACCURATE 





PRODUCTION TECHNIQUES continued 


“ ® i“ 
MT for the marking. The sleeves are 


placed on corrugated cardboard 
covered with adhesive-up Scotch 
tape. All the sleeves needed for 
HIGH maa weed) the job can thus be brought to a 
, harness board without having 
them fall off or roll around, yet a 
required sleeve can easily be lo- 
cated and picked off for use 


VARGLAS SILICONE 


CLASS H Cable-Stripping Knife 
TUBING and SLEEVING THE AWKWARD JOB of ripping and 


stripping insulated sheaths of 
for applications requiring prolonged heat multiwire and _ single-conductor 
endurance at temperatures up to 260°C. cables is greatly facilitated by us- 
ing a special knife devised by 
; ; sraun and Braun of ‘ienna, 
Varglas Silicone tubing and sleeving were Braun an , e f Vienna 
developed by Varflex for applications in- Austria, which eliminates danger 
volving continuous operating temperatures of damaging the inner cores. 
up to 260°C. Exceptional stability is com- The curved knife has a main ecut- 
bined with the following qualities . . . eee ee : 

ting blade, a hook-shaped cutting 

FLEXIBILITY... sharp turns and 90° bends 
cause no cracking or peeling —no loss of 
dielectric strength. 





DIELECTRICALLY-STRONG—AIl grades conform to 
NEMA and MIL-I-3190 standards. 


MOISTURE-RESISTANT—including resistance to 
salt water, mild alkalis and acids. 


FLAME-RESISTANT — Standard burning test is 45 
seconds to burn 1 inch. Can be made self- 
extinguishing on special order. 


COLD-RESISTANT—Excellent resistance to chafing 
and abrasion, flexible to —35°C.* 


*Por temperatures down to —65°C, and for 
applications requiring extraordinary flexi- 
bility, we recommend our new Varglas 
Silicone Rubber sleeving and tubing. In- 
quiries invited, 
STRIPPIN NOAMAGE 
NNER CORE 


Send Special stripping knife used for removing 
for cable insulation 


FREE 
SAMPLES point and several separate notched 


L , blades at the opposite edge of the 
main blade. 


edge which ends in a blunt ball 


Mail coupon today for free folder containing 25 ™ : ; dl 
different test somples of Varflex insulating sleeving, l'o strip the outer insulation, the 
tubing, lead wire and tying cord blunt point is forced into the outer 


sheath and the knife is pulled 


= (CORPORATION SOBER eee eeeeeeseeeee ee | ourh parallel to the cable. This 
Makers of Electrical / is repeated on the opposite side of 
Insulating Tubing , VARFLEX SALES CO., INC., 308 N. Jay St., Rome, N.Y. the outer insulation. Both outer 


and Sleeving ae 

(For Silicone Products Only) sheath ends are now pulled back 
Please send me free folder containing samples of your electrical insulating tubing and and cut off with the main cutting 
sleeving blade. Since the hooked ripping 
I am particularly interested in insulation for 


end has no sharp edges at its ex- 


tremity, the inner conductors are 
ume laid bare completely undamaged. 
Company 


Street The rear notched blades are then 


City Zone State used to strip the insulation from 


the individual conductors 


254 Want more information? Use post card on last page. May 1, 1957 — ELECTRONICS 





FORWARD CURRENT DENSITY @aa/ee*) 


Now...an accomplishment so far reaching it will 
change the sights of all rectifier users 


— " PETTI-SEL 


9 
RECEPTOR’S * High Current Density 


improved new Industrial type 
vacuum process | SELENIUM RECTIFIERS 


Developed by the famous Siemens Organization of West Germany 
and now manufactured by Radio Receptor Co. in the U. S.A. 


Estimated life 100,000 hours 


Much smaller cell sizes than conventional 
units of the same ratings 


Lower forward voltage drop 


Suitable for high temperature applications 


eee! Far smaller in size than other rectifiers of the same current ratings, the new 
Radio Receptor HCD Petti-Sel units are manufactured under laboratory con- 
trolled conditions with fully automatic machinery, assuring new standards of 

HCD PETTI-SEL product uniformity. 

Rectifiers Field experience extending over several years with these rectifiers indicates 
an estimated life of 100,000 hours. This is largely attributable to the special 
process requiring no artificial barrier layer. Low forward voltage drop and low 
aging rate make the new Petti-Sel Rectifiers applicable to magnetic amplifiers 
and other control applications. 


TYPICAL AGING 
CHARACTERISTIC 


Cell size 4” x 4”, single 
phase bridge (4-5-1-B) oper- 
ated at 130 volts AC input, 
8 amperes DC output cur- 
rent, resistive load, 35° C 
ambient temperature. 


OUTPUT VOLTAGE 


Othe r Ame rican 
rectif 6000 10000 15000 


now available , 
Watch for further announcements of unique developments 


on these history-making rectifiers. If you would like our new 
bulletin as soon as it is available, write today to Section E-5K. 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


c ome Subsidiary of General Instrument Corporation 


0 0.5 1.0 
240 Wythe Avenue, Brooklyn 11, N. Y. « EVergreen 8-6000 
FORWARD VOLTASE UCAND Radio Receptor Products fer industry and Government: Selenium Rectifiers * Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment 


Want more Information? Use post card on last page 





New Products 


Edited by WILLIAM P. O'BRIEN 


99 New Products and 60 Manufacturers’ Bulletins Are Reviewed 


. . Control, Testing and Measuring Equipment Described and 


Illustrated ... 


BALANCED MIXER 


Recent Tubes 


operates over 7,800-8,200 mc 


wy 


INC 
54, 


has 


SAGE LABORATORIES, 
nan St., Waltham 
microwave 


, 30 Gui- 
Mass. This 
mixer been de- 
signed to operate over a frequency 
band from 7,800 to 8,200 
RG-51/U size (14 by 3 wave- 
guide, As illustrated, the mixer is 
supplied with standard UG-51/U 
flanges and employs the new 
IN23E type crystal diodes. The i-f 
outputs 


me in 


0 d) 


lugs for this 


however, these 


are solder 


unit; can readily 


WIRE PROCESSER 


an automatic machine 


EUBANKS ENGINEERING Co., 260 N. 


Allen Ave., Pasadena, Calif., has 


ERECTOR SET CABINETS 
to house 


ELGIN METALFORMERS CORP., 
Congdon Ave., Elgin, Ill. 


630 
Industry 
now can select from 75 standard 
building-block 


125 


and cabinets to house equipment 


components and 


subparts to create consoles 


used in instrumentation, auto 


mation, automatic controls and 


256 


announced a new automatic wire 
stripping machine 
designed to meet 


the electronics 


cutting and 


with features 
specific needs of 
industry. 

The machine is designed to cut 
single-conductor, solid or stranded 
wire of from 82 ga to 12 ga in 
lengths of from 1 to 300 in. and to 
the from one 
or both ends without scraping or 
cutting strands. The strip lengths 
may be varied from 4 in. to 1 in. 

Wire through the ma- 
chine at speeds up to 150 ft per 


remove insulation 


travels 


electronic equipment 


electronics. Mass-produced modu- 
lar units have been placed on the 
market. 

Using and 
skeleton (foreground) re- 
sults in the completed units (back 
ground): (1) At left, background, 
a universal 


the 
frames 


components 


equipment cabinet. 


and Components Are Covered 


be modified to standard or 
An input vswr of 


can be 


any 
special fitting. 
1.25 to 1 
measurements 
1.15 to 1 is obtainable. 
Balanced mixers of this 
designed and supplied in 
waveguide and 
the par- 
ticular problem at hand. The unit 
can be provided in either brass or 
aluminum; crystals can be sup- 
plied in place with the unit. Fur- 
ther data available from company. 
Circle P1 inside back cover. 


assured; recent 


indicate a vswr of 


type 
can be 


many 


sizes fre- 


quency bands to solve 


minute, with split-second stops for 
cutting and stripping. Production 
rates at top speed range from ap- 
proximately 350 300-in. pieces per 
hr to more than 8,000 1-in. pieces 
per hr. 
The 
cut 


machine is semiportable, 
strip tough insula- 
tion and can be synchronized with 
equipment, 
device or 


can and 


accessory such as a 
induction 
heating unit for reflowing the tin 


on stranded 


marking an 


wires before cutting 
and stripping. 
Additional 
the 810 
able. 


cover, 


information about 
model 


Circle 


avail- 


back 


machine is 


P2_ inside 


(2) Second from left, background, 


the sloped front console, designed 


for reading instrumentation and 
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(0a ee 


When you specify Cornell-Dubilier capacitors, you can be 
sure that nothing is left to chance. Production procedures, 
test and inspection operations and quality control are in full 
compliance with Cornell-Dubilier high-quality standards and 
your specifications. Quality and Reliability are talents we 
have cultivated since 1910. That’s why you can count on the 
consistently dependable facilities of C-D’s 16 plants! 


Typical C-D paper tubulars: 


TIGER CUB” 
end-fill. Vikane-impregnated for excellent capacitance sta 
bility. High moisture resistance. Operating temperature 
55°C to 100°C 


‘ardboard-cased paper tubular with Polykane 


range: 


TINY CHiEF*: Small, all-purpose paper tubular, molded in 
extra-hard thermosetting plastic for long-lasting all-around 
satisfaction. Available with high temperature wax impreg- 


Coie 


nant for operating temperature range —40°C to +90°C 
and Vikane or Polykane* impregnant for —55°C to +100°C 


operation. 


ROYAL Cus": Cardboard-cased paper tubular with Polykane* 
end-fill. Tough, durable, withstands rough handling, vibra 
tion, shock, 
55°C to 


oldering iron heat. Operating temperature 


range 100°C 


BUDROC*: Steatite-cased paper tubular. Polykane* end-fill 
for extra protection against heat and humidity. High tem 
perature wax impregnant for operating temp. range —40°C 
100°C 


to +90°C and Vikane impregnant for —55°C to 


" Polykane: A development of the C-D laboratories. A solid 
thermosetting compound will not crack, soften or flow 


Write for catalog to Cornell-Dubilier Electric Corporation, 
South Plainfield, New Jersey 


EPENDABILITY 


UBILIER CAPACITORS 


SOUTH PLAINFIELD, N. 4 NEW BEOFORD. WORCESTER @ CAMBRIDGE, MASS r ViDENCE @& nore 


VALLEY. wf INDIANAPOLIS. INO 
@ 6UG ., THE RADIART CORP . CLEVELAND, OHIO, CORNELL-OUBILIER ELECTR 


ELECTRONICS — May 1, 1957 


Want more informatior 


SANFORD, FUGUAY SPRINGS @ VARINA MC VENICE, CALIF, 


MTEANATIONAL, M. Ws 


? Use post card on last page 





electronic controls 
inet 


(3) Rack cab 


frame, background, 


shown 
with turret and writing top; this 


basic cabinet has a wide variety 


of uses for installation of equip 
ment for 
mentation. (4) 


automation and instru- 
The combination 
background, which 


can be arranged from any number 


console, right 


STRIP PACKAGE 


of varied basic units, is shown 
assembled in a side-to-side instal- 
lation for a master central control 
station. Factory subassembled, the 
cabinets merely bolted to- 
gether with a Phillips-head screw 
Tinnerman fasteners 


screws, which are supplied with 


are 
driver, and 


each cabinet. 


for electronic components 


NONLINEAR POTS 


ERIE RESISTOR CorP., Erie, Pa., has 
developed an electronic compo- 
nent packaging system which has 
been designed and tooled for pro 
duction. It is engineered to pro 
vide ease of assembly and ease of 
servicing. 

The 
board with automatically inserted 
These 


auto- 


process uses a_ phenolic 


continuous metal terminals. 


terminal connections are 


matically cut out in accordance 


with the required circuitry leay 


in variety of sizes 


ACE ELECTRONICS ASSOCIATES, INC., 
103. Dover St., Somerville 44, 
Mass A line of 


precision 


new nonlinear, 


wire-wound potentiom 


eters in standard and subminia- 


ture size for sine-cosine and 


square-law functions is now avail 


able in prototype and production 


quantitie 


CONTROL AMPLIFIER 


diminutive, transistorized 


PACKARD BELL 
12333 W 
yeles 64, 


minutive 


ELECTRONICS CORP., 
Olympic Blvd., Los An 
Calif., 


transi 


announces a di 
storized control 
amplifier that has become the vital 
element in 


regulating power for 


an entire military fire 
Weighing but 11 


control 


aircraft 


centrol system 


oz the new amplifier is 


expected to become a standard 


module adaptable to many and 


varied uses in electronics 


258 


The custom component has a 
life 10,000 hr or 


more, with ripple less than 50 mv 


expectancy of 


from peak to peak, operating tem- 


One of the more elaborate con- 
from 


for 


soles, factory subassembled 


30 component modules, sells 
$600; a comparable custom-built 
model of the same type would cost 
over $1,500. The smallest EMCOR 


unit, a 13-in. 
$24 


instrument cabinet, 


for Circle P3 inside 


back cover. 


sells 


ing connecting jumpers where 
needed. Crossover connections are 
made through the use of jumper 
wires on the face of the board or 
through the use of printed wiring 
on the back of the board when 
desired, 


lead off 
inserted in 


wires 
the 


Components and 


are then easily 


terminal strips, either automat- 


ically or manually without costly 


lead preparations. Spacing of the 


metal strips may be varied, de- 


pending on the required length of 
the Circle P4 inside 
back cover. 


components 


Standard 


available in 


Sine-cosine Acepots 


are sizes 30 and 20 
with tolerances of +0.5 
peak to peak and 1.0 


peak to peak respectively. 


percent 
percent 
Stand- 
ard square-law Acepots are avail- 
and 20 with 


able in izes 30 


tolerances of 0.25-percent and 


+ 0.75-percent independent  con- 
Nonlinear 


Cir- 


formity respectively 


Acepot 3 meet military 


spe 


cle P5 inside back cover. 


125 C and 


50 to 


perature ol 65 C to 


is adaptable to voltages of 


1,000. Its regulation is 1 per 
with circuit gain of 60 to 
db. Cirele P6 back 


cover. 


cent, 


inside 


RIBBON TYPE CABLES 
for missiles and aircraft 
MILJAN, INC., a subsidiary of the 


Paul Omohundro Co., 
Calif., 


Paramount, 
three 


has available new 
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FMC UCLA 


j 


8 i | 
ee} 


Pan assembly with 14 
concentric, hard silver 
rings electro deposited 
into machined plastic 
blank. Dovetail locks 
rings in place. Ma 
chined blank insures 
accuracy. Diameter ap 
prox. 11”, thickness 
approx, 5/16” 


"> An assembly with 30 
rings of various widths 
to accommodate various 
current requirements 
Unit is approx. 4-5/16” 
long, designed for 
flange mounting 


” Cylinder type assem 
bly approx. 37/," long 
with 24 hard silver 
rings. 14%" OD. with 
wall thickness less than 


Wa". 


*PAT. NO. 
2,696,570 


"Cylindrical assembly 
with 25 rings. Three 
wide rings accommo 
date large contact crea 
brushes for high current 
capacity, Length 14”, 
©.D. approx. 5/4” 


Our Engineering Department 


is available for consultation 


a 
1“ 


Trae 


UL 
ASSEMBLIES 


©@ LOWER Uj COST © CLOSER TOLERANCES 
© ONE-PIECE CONSTRUCTION ®@ JEWEL- 
LIKE FINISH © UNIFORM RING HARDNESS 
®@ REDUCED WEIGHT 


DP Now a Complete Service 


in all sizes of Slip Ring Assemblies 


ELECTRO TEC is now tooled up, with new expanded facilities for pro4 
duction of large Slip Ring Assemblies to exact customer specification, 
Sizes range up to 36” in diameter, either cylindrical or dise type 


The exclusive ELECTRO TEC PROCESS*—the electro-deposition of 
hard silver rings into an accurately machined plastic blank-——consistently 
yields a high degree of dimensional accuracy, excellent concentricity, and 
a jewel-like ring finish. This process also eliminates expensive tooling 
and mold charges, frequently lowers costs to 30% of other methods of 
manufacture. The silver rings are uniformly hard for long life—70-9§ 
Brinell. 


ELECTRO TEC one-piece construction precludes dimensional varia- 
tion due to accumulated errors. The plastic base is fully cured before 
rings are plated into it, thus preventing separation of base material from 
the rings. 


ELECTRO TEC LARGE SLIP RING Assemblies are widely used in 
Radar Equipment, Fire Control Systems, Test Tables and many other 
critical applications. Light weight combined with rugged durability 
recommends their use in airborne applications. 


Every user knows the ELECTRO TEC reputation for quality and 
superiority in miniature and sub-miniature slip ring assemblies. 


ELECTRO TEC CORPORATION 


SOUTH HACKENSACK © NEW JERSEY 


on any of your slip ring 
problems without obligation, 
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co Pm OAD Tae Applications | 


my Vay lc: 
eM) pad 
{iW Ea) 


a 


LL 

50TM /10 

Price $235.00 
FOB, Nuil lit 


Dual Range, Low Voltage Output © Instant Warm-Up Time 

Continuously Variable 0-Max. e Small Size, Light Weight 

High Conversion Efficiency Pee uu 
mi e Rugged, Long Life Design 


ee ee ee ae ae 
CIT i ee ee ee ee 
me A ee 
voltage ranges are available 0-10 VDC and 5-50 VDC, which 
Lt ee ee ae ee a 
LLL ULL a Al ee ee 
similar laboratory and industrial applications. 


SPECIFICATIONS 
Input 105-125 VAC, 60 or 400 eps 
DC Output Range | 0-10 VDC... Range 2 5-50 VDC 
Current 0-150 ma 
Ripple Less than 0.02% or 5 milivolts, whichever 
is greater 
Type of Regulator Semi-conductor Transistor Type 
Regulation (Input) Less than +0.5% Change in Output for 
105-125 VAC Input 
Regulation (Output) Better than +0.5% Change in Output for Load 
Change 10-100% or 0.1 ohm Internal DC 
Impedance whichever is greater. 
Size (Hx Lx W) i $4 x 9% x 9% Inches 
Metering . ceaeeeee 24%” Output Voltage Meter Automatic Range 
Switching For Each Voltage Range 


iP li AC 


PL ae te ee ee 
Ce ee 


Electronic Research Associates, Inc. 
67 East Centre Street, Nutley 10, N. J. 


Nutle a 2-541( 








NEW PRODUCT 


rm 


able types for electronic 

missiles and aircraft. 

A Teflon encapsulated colo: 
coded flat cable provides the in 
ertness of Teflon insulation in a 
transparent Teflon bonding that 
permits visual identification of 
separate wires at any point. Mil- 
Std 104 insulation colors are pro 
vided, with two and three-colot 
striped insulation also available 
Wire*sizes range from 16 to 26 
gage and cables may have any 
number of wires up to a maximum 
of 2 in. in width. 

Etched circuit type conductors 
are molded in pliable silicone rub 
ber with fanned wire terminations 
to make a second cable of great 
flexibility and minimum thick 
ness, ranging down to 0.008 in 
where voltage requirements ar 
low. 

A ubminiature Teflon cable, 
identified as type TB, is the third 
item in this cable line. Wires of 
1 mil diameter, or similar flat 
ribbon conductors, are imbedded 
in Teflon 0.008 in. thick. Type TB 
cables are made to design length 
for each customer, design length 
being limited to about 12 in. Cir- 
cle P7 inside back cover. 


PLUG-IN COMPONENT 
packaged design 


EASTERN PRECISION RESISTOR CORP., 
675 Barbey St., Brooklyn 7, N. Y., 
has developed a plug-in component 
package (Comp-Plug), especially 
designed for use with the new 
AMP shielded patchcord program 
ming system. These versatile com 


For additional information on all items on this page, use post card on last page May 1, 1957 — ELECTRONICS 





LYDT secssuncmenrs... 


SCHAEVITZ Linear Variable Differential 
Transformers produce a voltage propor 
tional to linear displacement. These units 
are widely used in measurement of dis 
placement or distance. Variables such as 
force, weight, pressure and acceleration 
that can be expressed in terms of dis 
placement can also be measured, Shielded 
and unshielded units are available in 


miniature and conventional sizes 


ONLY SCHAEVITZ ENGINEERING HAS THE EXACT 
TYPE OF LWOT TO MEET YOUR REQUIREMENTS 


erigitmeerinmg 


ry. Oo. BOX SOs CAMDEN 1, NEW JERSEY 
Phone: Merchantville 86-5353 * TWX MERCHANTVILLE NJ 386 
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NEW PRODUCTS continued 


ponents can be used to patch an 


WBD CHEMIST — entire program into a computer, 
telemetering equipment or test- 
A KEY MAN IN ing equipment 

The Comp-Plug (in this case a 
ELECTRONICS precision wire wound resistor) is 
encapsulated in a package measur 
ng approximately in. by 1 in 
with one end terminated in an 
AMP male pin. The other end can 
be furnished as a solder terminal, 
a female receptacle or a cable to 
facilitate patching to other com 

ponents on the board 
Diodes, capacitors, R-C  net- 
works are but a few of the com- 
ponents that can be supplied to 
specifications. Specific inquiries 
are invited, Circle P8 inside back 


cover, 


eee, 


Y 


Wilbur B. Driver VARIABLE RESISTOR 


for tv printed circuits 


: CHICAGO TELEPHONE SUPPLY CORP., 


1142 W. Beardsley Ave., Elkhart, 
RESISTANCE ALLOYS a : é vn 


ide-by-side variable resistor 


Series U52 is a two-section 


which snaps instantly into place 
P | on printed circuit panels or on 
Progress Dun ¢ Producing precision resistance alloys for separate supporting brackets with- 
electronics goes far beyond melting and drawing 
techniques, Of even greater importance is 
quantitative analysis of the metal. All Wilbur B 
Driver resistance alloys are subjected to thorough 


out need for mounting hardware 
or additional operations. It mounts 
parallel to the printed circuit 
analveis Tints five years experience plus panel with shafts perpendicular 
ultra-modern production and laboratory facilities, or can be mounted on separate 
assure quality that exceeds specifications. Whenever supporting brackets with shafts 
— » you see the WBD label, you can look for parallel to the printed circuit 
pc Spain ij BETTER PERFORMANCE! board 
[\Y precision | The control is quickly removed 
c* 


ALLov$ 


= , Wilbur B. Driver Co. | for servicing due to specially de 


signed clip-off mounting supports 
NEWARK 4, NEW JERSEY . ee 
and terminal The in. diameter 
= molded phenolic shafts for finger 

For Over Thirty-five Years Manufacturers of Dependabie 
Electrical, Electronic, Chemical and Mechanical Alloys or crewdriver adjustment are 
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Creative Engineers: 


Work where the breakthroughs are being 


every major field of Electro-Mechanics 


As a creative engineer, you belong at the 
front-line of your field 
scientific battles are being 


where tomor 
row's won... 
where you can he Ip win them 

AUTONETICS has 


forefront of electro-mechanical 


lor more than a decade 
been at the 
technology building up the unique stock 
ind deve loping the 

and tools that can 
make your professional victories possible 
at AUTONETICS today. 

Just a few specific results of AUTONETICS’ 
pioneering are: the MG Fire Control Sys 
tem for NATO’s F-86K Sabre Jet; Flight 
Control elements for the F-1L00 Super 
Sabre: Numill 
trolled machine-tool system « apable of per 


pile of expe rience 


advam ed te hnique " 


anew magnetic-tape con 


and drilling oper 
pt, a 


tran 


forming Cot ple x milling 
itically Kecom 


ations auton new 


portable hi h speed complete] istor 


ized digital computer ind inertial 


d missiles, 


systems for both airplanes at 


AUTOMA 


ELECTRONI( 


uid mce 


Today, our gathering 


programs are 
speed broadening scope New enpines ring 
methods have been developed to cut lead 
time. System and component evaluation is 
being accelerated with automatic checkout 
equipment Packaging is being designed 
and systems micro-minaturized to fit the 
( ramped confines of sleek missiles and jets 

YOUR OPPORTI EVERY 


LEVEI 


NITY EXISTS AT 
of creative engineering from Pre 
lest 


Autonetics is one of the few companies i 


liminary to Performance because 
the world that can design and quantity 
produce coniplete automatic control sys 


tems for both the military and industry 


LET US KNOW what kind of creative engi 
neering interests you (please include high 
lights of your education and experience ) 
Write today to Mr A. N Benning 
Administrative and Professional 


nel, Dpt. 358-EL-5, Auronetics 


Downe y 


Person 
9150 I 


Imperial Highway California 


Autonetics 


A Division of North American Aviation, Inc 


NEVER BUII 





made in 


NEW PRODUCTS continued 


Standard types of 


COMMUNICATION EQUIPMENT available in three styles. Resistance 
250 ohms through 10 
Radio Engineering Products is currently producing a number megohms and rotation angle 300 = 
of types of equipment, electrically and mechanically inter- | 5 deg. 
changeable with standard Bell System apparatus. Complete 
equipments of the following types, and components for these 
equipments are available for early delivery. 


range is 


CARRIER-TELEPHONE EQUIPMENT 


C5 Carrier-Telephone Terminal (J68756). A kit for adding 
a fourth standard toll-grade channel to existing C 
systems is available. 

Cl Carrier-Telephone Repeater (J68757) 

121A C Carrier Line Filter and Balancing Panel 

H Carrier Line Filter and Balancing Panel (X66217C) 


CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph Channel Terminal (J70047C) 
140A] Carrier Supply (J70036A1, etc.) 


40AC1 Carrier-Telegraph Terminal 
Grid Emission Test Set (J70047D1) 


R-F SOURCES 
feature high output 


WEINSCHEL ENGINEERING, 10503 
Metropolitan Ave., Kensington, 
Md., has introduced models MS-1 
(50 to 250 mc) and MS-2 (250 to 
900 mc) modulated r-f sources. 
They feature high output—at 
least 200-mw peak power into 50 
ohms, 


VOICE-FREQUENCY EQUIPMENT 


V1 Telephone Repeater (J68368F) 

Power Supply (J68638A1) 

V1 Amplifiers (J68635E2 and J68635A2) 
V3 Amplifier (J68649A) 

V-F Ringers (J68602, etc.) 

Four Wire Terminating Set (J68625G1) 
1C Volume Limiter (J68736C) 


100-percent square-wave 
modulated internally at 1,000 cps. 
Amplitude stability is +0.2 db per 
hr for constant load; using internal 
feedback with external 
probe or coupler, +0.02 db per hr. 

An external directional coupler 
in conjunction with internal feed- 
back holds the incident 
constant wide 


D-C TELEGRAPH EQUIPMENT 
16B1 Telegraph Repeater (J700378B) 
10E1 Telegraph Repeater (J70021A) 
128B2 Teletypewriter Subscriber Set (J70027A) 


Composite Sets, several types 


circuit 


power 


TEST EQUIPMENT 


2A Toll Test Unit (X63699A) 
12B, 13A, 30A (J64030A), and 32A (J64032A) 


over a range of 
load impedances, thereby simulat- 


ing a constant impedance source 


Transmission Measuring Sets 
111A2 Relay Test Panel (J661 18E) 
118C2 Telegraph Transmission Measuring Set (J70069K) 


equal to the coupler impedance. If 


a voltage probe is used instead, 


the voltage is kept constant simu 


163A2 Test Unit (J70045B) 


163C1 Test Unit (J70045D) lating a zero impedance 


Circle P9 inside back cover. 


source 


COMPONENTS AND ACCESSORIES 


255A and 209FG Polar Relays 

Repeating Coils, several types 

Retard Coils, several types 

184, 185, 230A and 230B Jack Mountings 


VACUUM TUBES 


101D, F&L 
1020, F&L 
104D 
205D 
274A &B 
281A 
305A 
310A & B 


396A 
398A 
399B 
400A 
408A 
120A Ballast Lamp 
121A Ballast Lamp 


323A & B 
328A 
329A 
336A 
350A & B 
355A 
393A 
394A 


SWEEP GENERATOR 


for timing measurements 


RADIONICS, INC., Burlington, Mass 
Model TWM-2A timing generator 


has been designed to generate 


RADIO ENGINEERING 


1080 UNIVERSITY ST., 


TELEPHONE 
UNiversity 6-68867 


PRODUCTS 
MONTREAL 3, CANADA 


CABLES 
RADENPRO MONTREAL 


triangular waves of high precision 
with respect to time period, sym 
metry and linearity of waveform 
| Its principal use will be that of 
| 

For additional information on all items on this page, use post card on last page 
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(f ; 
LAD GLASS-TO-METAL SEALS 


COMPONENTS 


DEMAND 
QUALITY 
i ye 


Whether you're a designer of trans 
formers, relays, capacitors, rectifiers 
diodes, crystals, or any component that 
needs glass-to-metal sealing 

insure positive end performance with 
Constantin Glass-To-Metal Seals 

At Constantin quality comes first. Each 
and every glass-to-metal seal is 
manufactured to the closest engineering 
tolerances and six, separate 
production line check points maintain 
these tolerances thru final assembly 


Constantin’s precision production is 

WT ta tell a most complete line rohi 
both standard and custom-designed all 
in-one assemblies, end seals, transistor 
mounts, crystal covers, connectors, and 
unit headers is maintained to fulfill your 
most exacting demands 

tal tal ala Teli prime importance at 
Constantin, too over many years 
Constantin has built up an outstanding 
reputation for working with designers and 
delivering many unique and 

unusual designs 

These many-sided Constantin services can 
be yours for the asking 

Write for complete design information 


toda A 


“Quality With Confidence 


/ 
MANUFACTURING 


S@ 7 / ENGINEERS 
Route 46, Lodi, N. J. 187 Sargeant Ave., Clifton, N. J. 


ELECTRONICS — May 1, 1957 Want more information? Use post card on last page 





NEW PRODUCTS continued 
ACTUAL SIZE ACTUAL SIZE 


establishing a crystal-controlled 
time base sweep raster for oscil- 
loscopic presentation of one-shot 
phenomena in hypersonic shock 
tubes, ballistics research, aero- 
dynamic systems research and 
allied fields. 
Marker signals are generated at 
a frequency exactly 10 times the 
triangle frequency and are in- 
tended primarily for Z-axis modu- 
first. -— lation so that each triangle period 


MINIATURE CONNECTORS SERIES 20 SUB-MINIATURE CONNECTORS SERIES $M-20 ie. penctasien navuretey i 
marker dots. Signal phenomena 
may now be timed to 2 percent of 
a triangle period and, with several 
triangles appearing in the sweep 
raster, this technique allows a 
much higher time measurement 

Z accuracy than is attainable with 
EDI ED conventional  single-saw-tooth 
weeps. Triangle periods are 1,000, 

500, 100 and 50 ywsec; marker 

periods are 100, 50, 10 and 5 psec 


7 ie ie 
micro-miniature "yr 


guaranteed by scaling-circuit “di- 


viders counting down from a 


* crystal reference system. Circle 


Series MM-22 Ruggedized 
MICRO-MINIATURE CONNECTOR 


Available in 7, 11, 14, 20 26, : 
and 34 Contacts. Series 22 can be 
supplied with hoods and protec 
tive shells 


ACTUAL SIZE 


SERIES MM-22, designed for use in miniaturized equipment requiring extremely Thy 


rugged and compact components, offers the ultimate in miniaturization without 

sacrifice of performance. No wiring problems are presented by SERIES MM-22, BEAM POWER PENTODES 
which uses #22 AWG wire, the standard for larger connector types. This Series ; ; lifi 
surpasses the requirements of MIL specifications. vertical deflection Cnpaae 
CBS-HYTRON, a division of Colum- 


ELECTRICAL AND MECHANICAL RATINGS : 
bia Broadcasting System, Inc., 


Voltage Breakdown: Maximum creepage path 
At sea level 1800 Volta RMS between contacts 1/8” . 
At 60,000 ft 450 VoltsRMS Minimum air space two new tubes designed for use - 
Current Rating 3 Amps. between contacts 3/64" 110-deg vertical deflection or audio 
Solder Cup #22 AWG Wire Contacts, center to center 3/32" amplifiers. 
Pin Diameter .030 inches A special feature of the minia- 


Danvers, Mass., has announced 


swung ture 6DB5 and 12DB5 when pen 
you're tode-connected in suitable circuits 


always electronic Ny and operated from a 250-v supply 


sure souns is their ability to deflect vertically 
with components (science ) a 110-deg picture tube, 

snenamenanil The new tubes are nine-pin 

j ‘ "oo ae rer > 2a 

FOR SPECIAL DESIGNS ANDO TECHNICAL DATA SHEETS ON THESE CONNECTORS WRITE ELECTRONICS miniature be = power Pp ntodes 

SALES DIV., DEJUR-AMSCO CORPORATION, 45.01 NORTHERN BLVO.. LONG ISLAND CITY 1, N.Y Because of their compactness and 
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MAGNETIC COMPONENTS IN 
PROTOTYPE OR PRODUCTION RUNS 


Moloney manufactures a line of quality components 


for electronic applications that comply in detail to 


. _— — : Typic | Dry Type 
ASA, RETMA, Mil-T standards... orto your * snag test Al ts 


particular requirements. Moloney manufactures for 


electronics the following products 


Plate and Filament Transformers « Chokes « Unit 
Rectifiers ¢ Modulation Transformers and Reactors 
Pulse Transformers and Charging Chokes « Devel- 
opmental Magnetic Components * HyperCores for 
Magnetic Components 


Moloney utilizes industry’s finest test facilities for 
the testing of magnetic components in unlimited 


KVA and voltage ratings 


wes 


MOLONEY ELEeEcTRIC COMPANY 


68 


HyperCores for 
ulse Transfo d's me electronic applications. 
SALES OFFICES IN ALL PRINICPAL CITIES Pulse Transformer—the world's most 
powerful and largest (over 49,900 Ibs.) 
FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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NEW PRODUCTS continued 


single-ended construction, they 
are ideally suited to small tv sets 
or to equipment using printed 
boards. The tubes are identical 
except for heater characteristi 

The 12DB5 incorporates a 600-ma 
heater with warm-up control char 


acteristics for use in_ series 


strings. Engineering data are 
Now o given in bulletin E-271. Circle 


P11 inside back cover. 


Wind —— 
LOW PRESSURE SWITCHES 
Subminiature have high accuracy 


TECHNOLOGY INSTRUMENT CORP., 
531 Main St., Acton, Mass., is 
offering a new line of sensitive 


Toroids 


seocch Actiinleter low pressure switches designated 
r Model Sm the 26000 series. These instru 
' A 
AN SeL Se, A ments have pressure ranges up to 
100 psi and accuracies of bette 
than 1 percent can be expected 


Smaller toroids facilitate new designs — They have been designed to min 

open new channels to the coil winding industry mise the effects “ veneeens 
shock and acceleration. Circle 

P12 inside back cover. 

Think of the space weight de sign probl ms 

wlved by this machine. Coils with IDs of just Yo” 

maximum ODs of %4” heights to %” wound auto 

matically with wir izes as fine as #50! Winding 

speed is continuously variable from O to 800 turns per 

nine ind machine equipment include every acces 

sory you'll need. Reversing mechanism, wir spacing 

ind core rotation direction controls Wire tension ce 

vice, automatic linear counter, for example, are just 

i few of the “custom extras” included as basic parts on 

Boesch SM. The flexibility offered by this revolution 

iry machine « pen fresh new horizons to the coil wind 

inv industry. Get ce mplete details on this Subminia 


ture and all Boesch machinery now. Write today for 


( italog ) \ 


All Boesch Toroidal Winders . Fully-Automatic 
[W 200, Semi-Automatic TW 201 and Subminia 
ture SM_ feature modern, adaptable design, easy 


peration high speed and life time parts lubrication. 


RATIO METER 


measures d-c voltage ratios 
Comparison is the best test of excellence. 


ALLEGANY INSTRUMENT CoO., INC., 
1091 Wills Mt., Cumberland, Md 
Model 10 ratio meter can be used 


See for yourself why Boesch manufactures 


the world’s most superior winding machines 


to measure d-c voltage ratios (in 


BOESCH MANUFACTURING ce aes ca” coe 
COMPANY, INCORPORATED 
DANBURY, CONNECTICUT 


used in aircraft and missile tele 
metering and mea ing system 
Wherever voltage or resistance 


ratios are more important than 
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NOW! A PORTABLE, 


PRECISION DIGITAL 


VOLTMETER 


THE NEW 


This newest E-! instrument provides the perfect 
general-purpose voitmeter for both laboratory and 
field use. 


Operation is completely foolproof; no manual adjust- 
ments or calibrations are required. Measurements are 
made automatically and results presented digitally 
with easy-to-read, 1”-high numerals, arranged in line. 


ean 


UNUSUALLY EASY TO SERVICE 


The one-piece hood houses three distinct sub-assem- 
blies: amplifier, power and reference supplies; balance 
circuit; and read-out. Each sub-assembly is pivoted 
for excellent accessibility to all parts. 


The complete line of digital instruments 


A new electronic amplifier design (reducing the 
number of tubes to only eight!) and advanced min- 
iaturization techniques have reduced the overall size 
of the new Mark IV to only 744"x9"x 11", and cut the 
weight to 28 pounds 

Ask your local E-I yepresentative to give you the 
complete story, or write direct for our new brochure. 


SPECIFICATIONS 


Display: four digits, polarity, decimal point 
Range: 0.001 -999.9 volts dc 

Ranging: automatic 

Polarity: automatic 

Accuracy: 0.05%, +1 digit 

input impedance: 11 megohms 

Average balance time: | second 
Calibration: self-calibrated 

Stability: 0.003% /C 


LECTRO 
NSTRUMENTS 


inc. 


3794 Rosecrans Street, San Diego, California 


1957 Want more information? Use post card on last page 
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NEW PRODUCT 


Tae LL ee 
assures Maximum Stability oP eeeeity sitters 


often in aircraft circuitry, 


potentiometers are used to indi 

cate position, liquid level and the 

like. The electrical position of 

co the slide on these potentiom 
TL i ‘ter coils do not always corre 


spond to their lineal position and 


VATE TAY 
back cover. 


ST SMUT eMC ae eT TTC) 


Thermostatic DELAY RELAYS dt 


2 to 180 Seconds 
@ Actuated by a heater, they operate on A.C., D.C., Vio 
or Pulsating Current 09 
@ Hermetically sealed. Not affected by altitude, 
moisture, or other climate changes 
@ SPST only — normally open or normally closed. 
Amperite Thermostatic Delay Relays are com 
pensated for ambient temperature changes from VE ~ 
55° to +70 C. Heaters consume approximately Cir» 


2 W. and may be operated continuously. The units 
MINIATURE are most compact, rugged, explosion-proof, long- 
STANDARD lived, and — inexpensive 


TYPES: Standard Radio Octal, and 9-Pin Miniature 
PROBLEM? Send for 


Also — Amperite Differential Relays: Used for auro 


Bulletin No. TR-81 matic overload, under-voltage or under-current protection V 


Amperite Regulators are designed to keep the current in a circult ) KLYSTRON TUBE 


avtomotically regulated at a definite value (for example, 0.5 amp ; . 
: . ruggedized, all ceram 
For currenta of 60 ma. to 5 amps. Operate on A.C., D.C., Pul 9g , e Ic 


sating Current POLARAD ELECTRONICS CorpP., 43-20 


S4th St., Long Island City, N Y 
A ruggedized, all ceramic klystron 
tube, Velocitron ZV1009—a physi 
cal and electrical replacement for 
Bree - 4, klystron tube 6OBL6 and 5836 
TT ha been announced It is de 


oh ae a a igned for high temperature, vi 


0 : »( cal shock. The 
Hermetically sealed, they are not affected by changes in altitude, bration and mechanical sh k. The 


ambient temperature | 5 to +90 C.), or humidity Rugged, a ae tube is completely hard-soldered 
light, compact, most inexpensive and j equipped with standard 


Write for 4-page Technical Bulletin No. AB-51 *: four-pin connections. Circle P14 
AMPERITE CO., Inc. | inside back cover. 
561 Broadway, New York 12, N. Y. 
Telephone: CAnal 6-1446 


In Canada; Atlas Radio Corp., Ltd 
50 Wingold Ave., Toronto 10, Ontario. 


ood 
MISSILE BEACONS 
Individual inspection feature high reliability 


and double-checking 


assures top quality TELERAD MFG. Corp., 1440 Broad 
of Amperite products. way, New York 18, N. Y., an 
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MODEL 


1400 W 


i 
re r] ! ’ 
reliabili 
MODEL 1400 MODEL 451 MODEL 460 mooEt corhe 


raigr t 
in 
MODEL 312 Hi 
imple as | meter~5 


‘ 


m urements with NLS digital met 


MODEL 460 Ii 
‘ , j 
NLS originated the automatic digital voltm i wi ifactt a bre if ol tl 


ind other preci related instruments for bot 


and depend proven features of the 


volta t ita recording on ¢ 
punching eq 
electric measurement 
your letterhead for the nam« I ldre ot your near 


discu your needs, or mail th oupon for full information on these high pre 


Originators of the Digital Volt: ‘ NON-LINEAR SYSTEMS, IN¢ 
Dept 47 Del Mar Airport, Del Mar 


non-linear systems, inc. Please send technical inf 


AC r ix 
Del Mar, Calif. « Phone: SK yline 1144 inalog-to-digi 


iverte 


Digital Ohmmeters « AC-DC Converters « Data Reduc 


ion 
Systems « Digital Readouts « Peak Reader Systen 


* Binary Decimal Converters « Digital Recordir 
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ied 


TN 


MODEL 5-4-C 


DIRECT-READING 


DELAYED SWEEP 
ACCURATE TO 


0.1% 


Size 
Ve" an WY ew ITM" 
31.5 Pounds 


V ee 
ANOTHER EXAMPLE of 17 PIONEERING... 


The SAR PULSESCOPE, model S-4-C, is JANized (Gov't Model No. 


OS-4), the culmination of compactness, portability, and precision in a pulse 


measuring instrument for radar, ‘T'V and all electronic work. An optional 
delay of 0.55 microseconds assures entire observation of pulses. A pulse rise 
time of 0.035 microseconds is provided thru the video amplifier whose sensi- 
tivity is O.5V p to p/inch. The response extends beyond 11 mc. A and S 
sweeps cover a continuous range from 1.2 to 12,000 microseconds. A directly 
calibrated dial permits R sweep delay readings of 3 to 10,000 microseconds 
in three ranges. In addition, R sweeps are continuously variable from 2.4 to 
24 microseconds; further expanding the oscilloscope's usefulness, Built-in 
crystal markers of 10 or 50 microseconds make its time measuring « apabilities 
complete, The SAR PULSESCOPE can be supplied directly calibrated in 
yards for radar type measurements. Operation from 50 to 400 cps at 115 volts 
widens the field application of the unit. Countless other outstanding fea- 
tures of the SAR PULSESCOPE round out its distinguished performance. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 


CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF 


PANELSCOPE® 

$-4-€ SAR PULSESCOPE* 

5-5-C LAB PULSESCOPE* 

$-11-A INDUSTRIAL POCKETSCOPE® 
$-12-8 JANized RAKSCOPE® 
$-12-€ SYSTEMS RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE® 
$-14-8 WIDE BAND POCKETSCOPE* 
$-14-C COMPUTER POCKETSCOPE® 
5-15-A TWIN TUBE POCKETSCOPE* 


RAYONIC’ Cathode Rey Tubes 
and Other Associated Equipment 


WATERMAN PRODUCTS 


*T. m. nea. 
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NEW PRODUCTS continued 


nounces reliable guided missile bea 
cons available in S and L band. The 
inits have uccessfully com 
pleted 1,000-hr tests including all 
environmental conditions: salt 
spray, dust, vibration, hot and 
cold cycling as required under the 
new Missile Reliability Program 
These beacons and related powe1 
supplies are presently in use by 
aircraft and missile manufac- 
ture) Further information is 
available from the company 
Circle P15 inside back cover. 


HEAVY TEFLON TAPES 


in thicknesses to 3/16 in. 


ENFLO CorP., Airport Circle, Route 
38, Pennsauken, N. J. Based on a 
new fabricating method, Teflon 
continuous-roll tapes in thick- 
nesses to in. have been de- 
veloped. Lengths from 40 ft to 
several-hundred feet are available 
in thicknesses of in., # in., 
in. and ww in. Maximum width 
varies from 6 in. to 12 in. depend- 
ing on thickness. 

The tapes are available in vir 
gin Teflon, TFMC_ (mechanical- 
chemical) and Enflon (filled Tef- 
lon) and also in cementable or 
pressure-sensitive types. Sample 
as well as a copy of the complete 
Teflon products catalog are avail 
able. Circle P16 inside back cover. 


WAVE ANALYZER 


a carrier frequency voltmeter 


MACK ELECTRONICS DIVISION, INC., 
1120 South Second St., Plainfield, 
N. J. The CF-83 is a precision 
harmonic wave analyzer capable 
of measuring the amplitude of 
signals and harmonics from 10 ke 
to 500 ke. It is essentially a highly 
tuned frequency selective detector 
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BUILDS JOB INTEREST 
at BELL 


Bell’s activities are widely diversified —- experimental and vertical 
rising aircraft, rockets and rocket engines, missiles and guidance systems 
electronics, servomechanisms and nucleonics to name only a few. Such 
diversity means broad fields of interest for engineers and technical pe 
sonnel—insurance against boredom and assignments too limited in scope 
to let you go as fast and as far as you are capable. 

Bell is progressing, growing and expanding. There are openings at all 
levels and in all fields as listed at the right. If you are looking for a move 
that offers every opportunity for a permanent career with prof 
growth and recognition and capable, congenial asso- 


ciliates, contact Bell 

For further information regarding employ- 
ment opportunities in the Weapon Systems 
Division or the Aircraft Division of Bell Air- 
craft, write today: Manager, Technical Employ- 
ment, Dept. H22, Weapon Systems Division. 


BELL AIRCRAFT CORPORATION, P. 0. Box One, 
Buffalo 5, New York. 
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Aerodynamicists 

Aeronautical Engineers 
Automatic Control Designers 
Chemical Engineers 
Combustion Research Engineers 
Communications Engineers 
Design Checkers 

Development Engineers 
Digital Computer Development Engrs. 
Dynamic Engineers 

Electronic Engineers 

Electronic Standards Engineers 
Engineering Computors 
Environmental Specialists 
Field Test Engineers 

Flight Test Engineers 

Flight Test Programmers 

Fuel Injection Specialists 

Gear Designers 

Guidance Engineers 

Gyro Specialists 

Heat Transfer Engineers 
Hydraulic Engineers 

IBM Programmers 
Instrumentation Specialists 
Laboratory Test Engineers 
Magnetic Amplifier Specialists 
Mathematical Analysts 
Mechanical Engineers 
Microwave Engineers 
Miniturization Engineers 
Nuclear Physicists 

Operations Analysts 
Physicists 

Power Plant Designers 
Pressure Vessel Designers 
Project Engineers 

Publication Engineers 

Radar Systems Engineers 
Reactor Designers 

Reliability Engineers 

Rocket Test Engineers 

Servo Systems Engineers 
Servo Valve Engineers 
Statisticians 

Stress Engineers 

Structures Engineers 
Specification Writers 

Technical Writers 

Test Equipment Engineers 
Transformer Design Specialists 
Transistor Application Engineers 
Thermodynamic Engineers 
Telemetering Engineers 
Turbine Pump Designers 
Vibration & Flutter Analysts 
Weapons Systems Engineers 
Wave Guide Development Engineers 
Weights Engineers 





NEW ST-73X 


“SHOCK MOUNTED” QUARTZ CRYSTAL 


r be babied. Effective new hoch 
1 manutacturing precision 
remely stable, 


mi ; craft 


frequency determining 
and othe applhieation 


reine en 


nmental | oblem 


iencies must be maintained with ul 
ler high shock and temperature condition 
0 adequate ibstitute for Bulova quality 
FEATUR Frequency 
} | ncies possible in ho 
of 100 G; Dynami« 
72 and MIL-E-5400 wi 


Temperatures over a range of 


——— 
Range from 


vith an ope 


ition temperature 
100°C ; Low KCUrSIO! of frequency 


er this range 


ilova Quartz Crystals are now available in quantity 


i from 16 KC and lower to 100 MC and above 


* RBULOVA 


watch company 
Write De pt A-738 Fo. 
Full Information and 


Prices on Quartz Cry tal 


nal information on all items on this page, use post card on last page May |! 


NEW PRODUCTS continued 


designed for voltage measure 
ments on carrier telephone sys 
tems as well as precise measure- 
ment of the harmonic content of 
various types of waveforms. The 
linearity of response is sufficient to 
permit measurements of harmonics 
at least 60 db below the funda- 
mental 

The instrument features an r-f 
attenuator that insures accurate 
measurements down to the micro 
volt region. The tuning oscillator 
utilizes a precision tuning capaci 
tor ruggedly mounted on an alu- 
minum casting for high stability 
with rough usage. A rugged 12 
to-1 antibacklash gear reduction 

tem allows for ease of tuning 
with no sacrifice in resetability 
Circle P17 inside back cover. 


ALIGNMENT INSTRUMENT 

for 10 to 145 mc range 

14 Maple Ave., 
Pine Brook, N. J., has announced 
the Vari-Sweep Model Radar, a 


complete new 


KAY ELEcTRIC Co., 


alignment instru 


ment—sweeping oscillator, cali- 
brated variable-frequency marker 
and fixed crystal controlled mark 
ers—designed for the 10 to 145 me 
range 

The fundamental-frequency 
sweeping oscillator is continu- 
ously variable in six overlapping 
bands accurately calibrated on a 
direct-reading dial. Sweep widths 
variable to 60 percent of center 
frequency below 50 mc, 30 percent 
above 50 me are provided. R-F 
output voltage is 1.0 v rms into 
+ 0.5-db 


flatness over widest sweep and 


70 ohms, with age for 


tuning range. The variable marker 
is a birdie pip marker generated 
bY a separate c-w oscillator con- 
tinuously variable from 5 to 170 


me in six overlapping bands and 


calibrated to 1 percent on a 
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MICROWAVE RESEARCH EXTENDED TO 140,000 MC! 


now you can enter Ultramicrowave* research with this 
complete new line of D-B test instruments 
Now microwave engineers can plunge into new research meters —every type of instrument used from 2.6 KMC to 


territory. With this 140 kKmMc Crystal Multiplier (harmonic 90 KMC. All are now available in continuou 
generator) to provide higher frequencies, and eleven othe. 140 kmc! 


s coverage to 


instrument sizes available for testing, researchers can 


No matter what your research field, it will pay you to con 
experiment with 50% more latitude 


sider the application of ultramicrowaves to your problems. 
For example, you can build working models only 1/10 actual De Mornay-Bonardi will help your staff plan special systems, 
size. You can get better resolution with these higher frequen and set up test equipment. You'll be receiving experienced 
cies — better by 10 to 1 assistance, too—14 years of leadership in microwave 
Here are crystal mounts, precision attenuators, variable stub instruments. 


tuners, standing wave detectors, phase shifters, frequency WRITE FOR FURTHER INFORMATION 


pig c 
ina KK wT 
= ates , = re , 


a ae | g e . 


D E M O Fr N A ¥ - f3 O N A fe D | 780 arroyo parkway + pasadena, california 
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NEW PRODUCTS continued 


separate direct-reading dial. 
Eleven individually switched, 
crystal-controlled pulse type 
markers at customer specified fre 


Standard! quencies over the bandwidth are 


provided for both separate and 


Special ! Unusual ‘ simultaneous operation. Circle 


P18 inside back cover. 


AEROVOX makes them all from the largest cap f ) Tr ha eel h ey 
high Voltage appli ations to micr niniature un t abel | 71 rements 
in guided missile: And apacitors need cor aa ventional 
shapes, but can run the gamut of physical configurat 1S llustrated| here 
ie t a few of the many unusual Teale mel ailed on 


to design and produce in recent months 





SPECIAL .. . bracket of ‘‘hat-type”’ PNP TRANSISTORS 


Rereating sssomely tor 0 stonders A } . ; for high-speed switching 


GENERAL TRANSISTOR CORP., 
138th Place, Jamaica, N. Y. 
developed three high speed switch 
ing transistors. The new pnp com 
puter transistors, the 2N-315, 2N- 
316 and 2N-317 are germanium 
SMALL. . . only .175” 0 Be . alloy types intended primarily for 


x Ve" L., this hermetically. - : 
sealed metal cased unit is rated applications where high-speec 


ot 01 mid at 200 vee. BIG rack-mounted oil units high-current switching is of para 
i. ond putes mount importance 
The 2N-317 has, with only a 
minimum of = drive current, a 
typical switching speed of 0.3 psec 
at 400 ma of collector current, The 
series resistance of these tran 
istors when conducting 1 ohm 


The noncondue ting eries ré 

MULTI-SECTION sists » is as r} y 

one of the many multi-section ca istance is as high as 10 meg 

pane aes for critical mill- : ohms with a_ result that ap 
ary applic 

proaches optimum efficienc) 


high current level Circle 


UNUSUAL... metal cased inside back cover. 
mica capacitor for applica 

tion In high power sonar 

equipment. 


SERVO AMPLIFIER 


for computer use 


BELOCK INSTRUMENT Corp., 110-01 


14th Ave., College Point, N. Y 
TOROIDAL . . . in shape is this 
hermetically-sealed fiiter for has designed and developed a new 
RF noise suppression usage. ; 
SLIM. .. and thin transistor servo amplifier for use 


designed for sapeciol application in electronic and electromechan 


1% compute! that requires no 
Maybe these unusual shapes and designs offer 
suggestions for your capacitor requirements. if expensive pr! eamplific r or powel 
Cte 


Ahad amplifier component Ch ervo 
PAL pei peoliser plugs Into.» tamer’ 
DSA OE et rte CLs ocket and occupies a vol 
] mivy 9 cu in It l com 

in Canada: AEROVOX CANADA, LTD., Hamilton, Ont. 
ere Ad. Auriema., 89 Broad St., New York, N. Y. * Cable: Auriema, N. Y. 


ased, providing high 
immunity fron hock and hu 
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General Electric M-2 
Leak Detector Offers You 


UNSURPASSED 
LEAK SENSITIVITY 


Expensive rejects of sealed electronic products can be 
reduced by leak testing housings before assembly 
with the new General Electric mass spectrometer leak 
detector. It offers: 


EXTREME SENSITIVITY—detects leaks of 1 X 10°" 
standard cubic centimeters of air per second (9 X 10° 
micron cubic feet per hour). 


FAST RESPONSE—as low as 2 seconds for small, 


hermetically sealed electronic components. 


ee ee eee 


HIGH RESOLUTION which helps eliminate the possibility 
of response to elements other than the tracer gas. 


THESE EASY MAINTENANCE FEATURES HELP REDUCE DOWN-TIME 
SIMPLIFIED DESIGN of the vacuum 
system and use of plug-in com- 

ponents gives excellent accessi 

bility and saves maintenance time. 

The easily removed spectrometer 

tube greatly reduces down-time 

when the tube needs cleaning or 

filament replacement. 


NO SPECIAL TRAINING is needed 
to operate the General Electric 
M.-2 leak detector. After starting, 
the M-2 is operated simply by 
opening and closing one valve 
The leak will show up on the leak 
rate indicator of the operator’s 
panel. An audible alarm is also 
available 


FOR FURTHER INFORMATION, 
contact your nearest General Elec 
tric Apparatus Sales Office or 
write for descriptive bulletin, GEC 


336, to Section 585-63, General DOWN-TIME IS REDUCED through easy access and removal of the spectrometer 
Electric Co., Schenectady 5, N. Y. tube (right) and by a simplified vacuum system design 


GENERAL @@ ELECTRIC 
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midity. It operates instantly, re 
quiring no warmup time. The 
elimination of auxiliary filament 
and plate powel has been 
achieved 

The amplifier is ideally suited 


‘ 


for airborne application since it 


) 


operates on 28 v d-c. Its perform- 


ance is equal to a complete 4 or 5 


‘ 


weorecrre 


ibe servo amplifier with no heat 
dissipation problem. Circle P20 
inside back cover. 


CERAMIC 


RESISTOR 


CORES 


CABLE HARNESS 
known as Spiral Wrap 


ILLUMITRONIC ENGINEERING, 680 E 
l'aylor, Sunnyvale, Calif., an 
nounces a new product known a 
Spiral Wrap, that is designed to 
implify the harnessing of loose 
wires into neat cables. Made from 
polyethylene tubing in + in. and 


A special porcelain body is used in the production of Lapp in, diameters, and cut into a spiral 


pattern, it will wrap easily around 
Resistor Cores. It provides a flawless surface of such nature 


loose wires to make cables in any 


+ ) 


as properly to receive a uniform deposit of carbon or boro- diameter up to 2 in. Wires may 
; be pulled out at any desired po- 
carbon, It also has a temperature coefficient of expansion ition 


. Spiral Wrap off great flexi 
matched to that of the deposited film . . . to provide a constant : er vt a ; ” 
DIItV, wWnhetner use in prototype 


resistance against temperature change. These resistor cores lab work or mass production. It 

; ; is initially low in cost and will 
are produced in close tolerances for straightness, roundness a ¢ lal Circle 
ave many wu! ol apor ‘1e 


and length... they reflect the same quality of workmanship P21 inside back cover. 
and materials long associated with Lapp. Write for complete 
information on Lapp Resistor Cores. Lapp Insulator Co., Inc., POWER SUPPLY 


Radio Specialties Division, 130 Sumner St., LeRoy, N. Y. with excellent regulation 
DELTRON INC., P. O. Box 192, Glen 
ide, Pa. Model H-3615 power sup 
a versatile laboratory source 
able d-c voltage capable 
y large load currents 
ampere It features an 
output voltage range continu 
ously variable from 2 to 36 v with 
regulation accuracy of percent 


for combined variations of line 
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I5kw S-Band Amplifier Klystron 
has no heavy magnets 


Exclusive Space-Charge Focus cuts weight to only 6% Ibs. 


SAS-61 SPECIFICATIONS 


Frequency Range. . . . 2700 to 2900 mc 
Heating Time 

Peak PowerQutput. . . 1Skw 

Maximum Drive Power . 30w 

a eer) 


CATHODE 


= 


See ee 


COLLECTOR 


New Space Charge Focus principle of 
beam control | shown in diagram 
New Sperry tube design utilizing this 
principle reduces size, weight, power 


consumption and cooling needs 


Available for immediate delivery, Sperry’s new S-band trans- with its internal tunable cavities is a complete microwave 
mitting tube is a 3-cavity pulse amplifier of high gain and unit. No external equipment is required 


extra-long service life. Sperry can deliver SAS-61 tubes in quantity at once. Write 


Exclusive Sperry Space-Charge Focusing design eliminates or phone your nearest Sperry district office 
heavy, cumbersome magnetic structures—a feature of prime 
. . ELECTRONIC TUBE D 
importance in equipment design. Although the SAS-61 


weighs only 6% lIbs., its sturdy construction withstands 


extreme vibration and environmental conditions \ armoscove COMPANY 


Main applications for the SAS-61 are as an output tube in 


low-power radars, or as a driver for higher-powered klys DIVISION OF PERRY RAND CORPORATION 


trons in radar and linear accelerator systems. Its unusually 
/ ; CLEVELAND « NEW ORLEANS « BROOKLYN « LOS ANGELES « 
long service life, however, makes it highly desirable for any — san FRANCISCO + SEATTLE « IN CANADA: SPERRY GYROSCOPE 


application requiring 15 kw in the S-band. The SAS-61 COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 
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ELGIN’S 
NEW 


+». crystal can size 


Eigin's new MV rates superior to other 
high performance relays, yet is less 
than an inch long and weighs less than 
half an ounce. It meets military speci- 
fications and is designed for contin- 
uous use in the —65°C to 125°C tem- 
perature range, The MV has a life 


biG -Ray -byoumorce! 


rating of 100,000 operations minimum 
at rated load. This new relay is in pro- 
duction now and prompt delivery is 
assured, For computers, control sys- 
tems and every installation that re- 
quires dependable performance AND 
miniature size... specify MV. 


ATIONS 


10 to 80 cycles per second at maximum 
excursions of .06''—80 to 2000 CPS 
20G's acceleration 

50G for 11 milliseconds 

100,000 operations minimum at rated 
current 


AMBIENT TEMPERATURE RANGE. . 65°C to 125°C 


DuTY 
OPERATING POWER 


CONTACT ARRANGEMENT ... 


CONTACT RATING .. 
CONTACT MATERIAL 
CONTACT RESISTANCE 
OPERATING TIME 
RELEASE TIME 
ALTITUDE 


MOUNTING ARRANGEMENT 
TERMINAL ARRANGEMENT 


Continuous 

Nominal 1.2 watts at ambient temperature 
-DPDT (2 Form C) 
. 2 amps resistive at 32VDC of 115VAC 
Silver-Magnesium-Nickel Alloy 

O05 ohms 
- 5 milliseconds mazimum at nominal power 
5 milliseconds maximum 

Voltage breakdown of relay is 1000 Volt 
AC to 40,000 ft.—550 Volts AC to 
70,000 ft. 
- 1000 volts RMS 

100 megohms minimum of 125°C 

30, 120, 600, 1000, 2500, 5000, 10000 
ohms, others availoble 

875 high « .797 wide « .359 thick max. 
0.45 ounces (max.) 

Bracket, side studs, top studs 

Plug-in, solder-hook, 3-inch leods 


ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY 


107 National Street. Elgin, iiinois 
9436 N. Naomi Street, Burbank, California 
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NEW PRODUCTS 


continued 


from 105 to 125 v and load from 
0 to 15 amperes. 

It has less than 0.25-percent 
ripple making the unit ideal for 
laboratory and test applications. 
Completely overload protected, the 
unit has a unique overload voltage 
feature which prevents voltage 
rise above the value set by the 
operator. 

Model H-3615 has a response of 
better than 0.2 sec and is adapt- 
able to computer, laboratory, air- 
craft and other critical applica- 
tions. The unit is completely 
self-contained and is _ provided 
with large 44 in. meters. It can 
be used either bench mounted or 
rack mounted. The instrument 
operates from either 50 or 60-cps 
power. Circle P22 inside back 
cover. 


; c-D \ 
“ELECTOMITE” 


ELECTROLYTICS 
tiny aluminum-foil type 
CORNELL-DUBILIER ELECTRIC CORP., 
South Plainfield, N. J. Designed 
expressly for transistorized and 
printed circuits, and other com- 
pact or miniaturized low-voltage 
d-c equipment, the new Electomite 
type NL electrolytics meet the 
demand for ultracompactness in 
bypass, filter and coupling appli- 
cations. 

Available in d-c working volt- 
ages of 1, 3, 6, 10, 15, 25 and 50 v, 
in capacitances from 1.0 to 200 pf, 
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Systems engineering—38th parallel style 


Here’s the challenge we received from the 
Korean Civil Assistance Command and the U.S 
Army Signal Corps: 

Build a tele phone communications system to 
their specifications that will function over moun- 
tainous terrain, Cost to be within reasonable 
limits... upke ep minimum... equipments com- 
patible with the experience and background of 


the population. 


SC STROMBERC-CARLSON COMPANY 


» 


-ENOABR AL OVYNAMIC SE CORPORATION 


ea General Offices and Factories at Rochester, W. Y.—West Coast piants at San Diego and Los Angeles, Calif 


The answer is the system now being installed 
in South Korea 

Manually operated telephones, central offices 
and PBX switchboards, suited to a civilian popu 
lation unfamiliar with dial methods. 

Wire lines for basic country-wide linkage, 
augmented with many channels of Carrier, wher- 
ever estimated traffic warrants it, 


And delivery on schedule. 


@. 
"* ’ 





4 


/ 


/ 


atin, 


\ 


\ 


Used in designing, 
improving and 


production testing 


Ball beari 


Jet and 


the pioneer 


is ‘the leader 


10 S$. Second Avenue, Mount Vernon, New York . 


These organizations 


Bell Aircraft Cors 
Corp Convatr Ce 


Eastman Kodak C« 


Aircraft Cor Mas 
( of Ame 


have found Panoramic equipment PROVED PERFORMERS 


rd Motor ¢ Gener 


~ how to put more 


4s. eZ 


—~,- 


A 


Into your product 
<...M Your design 


Engineering projects can be completed quicker 


Laboratory and production operations 


speeded up Greater profits retained . 


BECAUSE 


PANORAMIC’S NEW 
SONIC ANALYZER LP-1a 


vibrations and 
identifies mechanical and 


provides high-speed visual analysis of sounds, 


electrical waveforms 


electrical defects or variations 


Versatile, flexible, fast. In only one second the LP-la depicts the fre 
quencies and amplitudes of sound or vibration waveform component 
eliminating tedious 


Makes poss 


complicated point by point measurements 
ible observation of changes in energy distribution while 


the waveform itself varies or while design constants are altered 


Data presented graphically for direct reading Optional companion 
recorder permits permanent recordings of waveform content over 
Tuning control and three-step scanning 


detailed analysis. A 


extended periods 


range allow sharp valuable aid 


lesignwise or productionwise 


et complete details 
on how a Panoran 
Sonic Analyzer ca 
. \ help you 
Descriptive data 


sheets, prices, de 


livery schedules sent 
n request. A Pane 
ramic Applicatior 
Engineer will be glad 
' discuss or pe 


RADIO PRODUCTS, INC. 


Phone: MOunt Vernon 4-3970 


Cables: Panoramic, Mt. Vernon, New York State 


Allis-¢ 

Telephone Co., Boeing Airplane } ia Institute of Technology 

University, Curt Wright, Dept lefense Dupont de Nen 

i! Electric ( neral rs " Hot Point ¢ 
Tect logy i r & Whitney Ajr 


perry-( scor ‘  ( Western Electr 


halmer 


setts | ‘ 


For additi 


tems on this page, use post card or 


NEW PRODUCTS 


and in sizes from in. Dy in. 


to in. by 1 in., these units can 


be operated within the tempera- 


ture range of 20 to +85 C 
Klectomite 


capacitors are com- 


pression-sealed and resistant to 


moisture and humidity. Terminal 
leads are tinned copper wire. The 
positive lead is connected to the 
anode through the rubber bushing 
of the and the 


negative 


compression seal 


lead is grounded to the 


aluminum can 


also available with 


They are 


outer plastic insulating sleeves 


where physical contact with ad 


jacent components is a design 


Bulletin 533 


Circle P23 


requirement gives 


complete specifications 


inside back cover. 


M A408 


CRO Way 


MICROWAVE DIODE 
for X-ray circuitry 


MICROWAVE ASSOCIATES, INC., But 


lington, Ma , has available a new 


high-sensitivity microwave silicon 


adiodeg To! ise as a low level cle 
in X-band 


[ypical applications for 


video receive) 


108B are missile guidance 
con, telemetering and 
Min 


of merit for thi 


video receivers. 


220. Theoretical 
vity i 53 dbm 
9,000 me , iver band 
if 10 me. For highest sensi 
performance a d-c bia 
is recommended 


The MA-408B 1 


interchange 
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PORTABLE LOW VOLTAGE TESTER 


The newest development in the Nothelfer line, 
is this portable low voltage tester for on-the-field 
use. It is used for testing of motor transformer 
relays or other electrical components under full 
load. 

The unit illustrated here has an output of 1IS5KVA, 
3 phase, and also 5KVA, 
output and input of 120 to 480 volts. The unit can 


ingle phase, in voltage 


also be made to put out 2 phase power if required 


ELECTRONICS 


For over 30 years NWL has designed and manu- 
factured custom transformers for every application. 
Only high standard materials and most reliable 
manufacturing methods are used. NWL coils are 
vacuum impregnated with the best of varnishes. 
Joints over 10 amperes are silver plated. All lami 
nations and grain-oriented core steels, and most 
silicon steels are annealed in controlled nitrogen 


atmosphere electric furnaces 


WINDING LABORATORIES, INC. 


P.O. Box 455, Dept. 101, TRENTON, N. J. 





NEW PRODUCTS 


able with other cartridge ty 
diodes of the IN23 series. An ave 
age improvement ot 4 to 5 db 
indicated when the MA-408B re 
places IN23C mixer crystals in 
low-level video circuitry The 
new crystal is approximately 2 db 
more sensitive than the MA-408A 
Circle P24 inside back cover. 


WIRE-WOUND RESISTORS 


for use in small spaces 


THE DAVEN Co., 530 We 
: ; 5 ; Pleasant Ave., Livingston, 
Day in, day out... in aircraft, refinery vessels, fire protection ie eka Ke Keee: saat dies 


systems, furnaces, molding presses . . . under extremes of heat type wirewound — resisto1 


and cold, moisture, chemicals and abrasion, Revere thermo- cially designed for use 


. : tions where minimum 
couple wires stand up because theyre tailor-made for each 
p p y 


prime factor, such a n guided 
application. 


missiles and airborne radar and 


communications equipment 


Solid or stranded chromel-alumel, iron-constantan and cop- 


Standard tolerance of 
per-constantan conductors available in various gauge sizes. trie vena 


Wrapped, carded or extruded insulations include polyethy- certain an be obtained as 
lene, vinyl, nylon, Revcothene*, Teflont, fiber glass, asbestos | “!°*® * — the smaner 
and pure silica glass fiber. Outer braids treated with flame ee ees 
and abrasion resistant saturants. Metallic braids for severe maximum resistance is 100 K and 
service. L & N, SAMA or NBS calibration. Wires constructed it dissipates 0.15 w. Type 1289 
to Military Specifications MIL-W-5845, MIL-W-5846 and precaa : goin ved chs oe 
MIL-W-5908. 


is 200 K and it dissipates 0.20 w 


Whether your application requires extreme flexibility, chemi- Both are noninductive. These 
Inits will pa all environmental 
requirements of MIL-R-93-A, 
moisture, acids or solvents, a standard or special Revere Amendment 3. Circle P25 inside 
thermocouple wire will meet your specific need. back cover. 


*Revere trade name tE. |. DuPont trademark 


in. long by in. diameter; it 


cal inertness or resistance to temperature, flame, abrasion, 


mo | STEP ATTENUATOR 
Send for Engineering Bulletin No. 1701 describing / d-c to 1,000-mc unit 


Revere Thermocouple Wires and Extension Leads. WEINSCHEL ENGINEERING. 10608 


Metropolitan Ave., Kensington, 
Md. Model 64 is a precision step 


attenuator designed for d-c to 

— 1000 mec. Impedance is 50 ohms 
from 0 to 64 db in 0.1-db steps 

Maximum vswr from d-c to 400 

were CORPORATION OF AMERICA 21 mec is 1.10; from d-c to 1,000 me, 

1.15. Accuracy of insertion loss 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company | at d-c from 1 to 5 db is 0.02 db; 
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Westinghouse 
Silicon Rectifier 
WN-5082 with 
maximum peak 
inverse voltage 
ratings of 50-400 
v. (300 to 5000 am- 
peres in bridge 
assemblies.) 


Westlaghoare 


(sh 


Silicon Rectifiers win 
in grueling use tests inahieeaas 


Operator D-C Arc Welder 


THE PROBLEM: 

3-pha e full 

most challenging atic 
t : 1uy ; i ¢ More power in le ace ¢ Higher temperature operation 
stand up under is rigor ( v cycle, rt-cil al 

alternate heating ar cooling, a rar n oltay ¢ Lowered instal on ¢ Unlimited life span 

Compare ie per) > rls “are } re fle ¢ Minimum ma nance expense « Reduced power lo 


THE PERFORMANCE: Ay if . aaa ' Get the facts first hand! 
successfully perforn fry f 4 ; : ; coupon ng you complete engineering experience . 
grueling duty | ‘ : 5 ' r \ positive proof of new reliability, efficiency 
Westinghouse 
ratory where a or i f yund-th ' 
teh 25 000 dut WESTINGHOUSE ELECTRIC CORPORATION 
with do, duty cy P. O. Box 868, Pittsburgh 30, Pa. 
THE CONCLUSION: Westingh: on Kk { ovid Y ( end me dat n the new Westing 


portant advant ipe 
blies . . . improve 
with: 


you CAN BE SURE...1F iTS 


Westi nghouse a 
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FIGHT VIBRATION 


WITH VIBRATION 


How many jobs can a 
vibration exciter do? 


ores SYSTEMS can help yor 
, in at least five important wi 
Shaker have 


both the range and capacity to 


Fatigue testing 


determine fatigue limits of struc- 
tural member assemblic air- 
craft wing and tail tructure 

Peak forces of up to 25,000 
pounds are now obtainable with 


MB Exciter System 


Environmental vibration testing to 
MIL-E-5272 and othe: voverne- 
ment specifications, This is most 
Important now for assuring reli 
ability of performance in military 
production Sut the ame tech- 
nique can be used also to ime 


prove all 1 pr ot product 


Noise, Just where in a product 
does it come from and how to 
it? An MB shaker help 

the disturbance by let 

ibrate the product 

a whole range of fre 


ith the twist of a dial 


manufactur 


A DIVISION OF TEXTRON INC. 


1075 State Street 


a 
Ci 


LA 


Complex wave testing, including 
random motions. This is some- 
thing new! It subjects a specimen 
to the same kind of vibration as 
that encountered in actual serv- 
ice. MB electrodynamic shaker 

tems offer the frequency 
range, high acceleration, and 
freedom from distortion needed 
for this kind of job 


Production and Quality Control. 
Your ideas are needed here, For 
Someone 
that size of fine powder particles 
Vhich sift readily through a 


creen varies with the 


‘ xample di covered 


creen 
frequency of vibration, Permit- 
ting ea control of lrequency, 


ith MB shake) j 


vorking on a production line! 


capable of 


Tube too are being production- 


le ted with MB Excite 


If you nee d he Ip in putting Vi- 


b ation excite! to work get in 
touch with MB 


ducer of vibration te tequipment. 


leading pro- 


‘ing company 


New Haven 11, Conn 


f tx rf ANI 


—- 


7 sires 


all items on this 


NEW PRODUCTS 


from 10 db, 0.05 db: 


2) to 5O db, 0.1 db 


from 
Maximum 
change incremental insertion 

from 1 to 10 db is 0.1 db; from 
20 to 50 db, 0.1 db per 10 db 
from 1 to 
from 40 to 50 


$1.950 


Calibration iracy 
30 db j db: 
db, 2 Price i 


Circle P26 inside back cover. 


LITTLE CONNECTORS 


for aircraft-type uses 


DeEJUR-AMSCO Corp., 45-01 
Long Island City 

Series 22 precision Conti 
nental connector are 
application vhere pac 
premiun a in aircratt 
trumentation Che 1l-contact 
eries 22 connector illustrated has 
n overall length of 0.78 in.; width 
‘ 


o-center mounting 


tuds, 


0.27 in.; center 
dimension or mounting 
in 
Polarization 
reversed guide pin 


ocket made of 


ichined phosphor 


plated 
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RULES FOR CONVERSION 


1. Examine the Gray number reading f 
the most significant digit to the least and 


carry down the highest order | 


2. Convert the next following digit t 


state opposite of its present conditic 
3. If it becomes a | 
digit; if it becomes a 0, carry dow 
following digit 


4. Apply step 3 for all remaining d 


convert the 


solving logical problems 


with Burroughs 


pulse control systems 


converting Gray code to 
binary equivalents 
) true binary 


; just by inter 


lance with the 





she'll have the 
precision high alumina 
ceramic parts for developing 
your projects in your 
hands tomorrowz 


TERRE GS 
L 
SLL 


a 
Pee EEE 


ce oe ee oe | 


Pee RRS E ERE REET ES | 


A 


FY 


ee 2 ee me | 


RAR 


‘ 


TARPS RSE ER REEL LES 


ee ee ee ee 
1 
Le ee eee | 


AA ee eee 


NOW 
OF F-THE-SWELF SERVICE 


Lae! 


Pr es 
Eds 


You no longer have to wait bo 
precision 


DIAMONITE 
wen nos, TUM 
parts to build the pilot and test Roos 


months while enthusiasm cools 


for the high alumina ceramic 


models of your projects 


Thanks to Diamonite’s unique Off-the-Shelf Service with its 
large, constantly maintained inventories of hundreds of preci 
ion high alumina rings, tubes and rods, your small quantity 
requirements of such items can be at the airport and on their 


way to you in a matter of hours after your order is received. 


Wherever it is possible to design your projects around these 
instantly-available shapes, you can not only save weeks of 
development time but will also be in a position to enjoy better 
deliveries, better costs and better quality when you are ready 


to go into produc tion 


(White ov Wine for a copy of 
the Diamonite Off-the-Shelf In 
ventory and Price List. You'll 


find it a helpful guide to yow 


Save Months on 
Engineered Shapes, too 


Diamonite’s complete, modern 
pilot plant can produce small 
lots of most intricate ceramic 
planning for getting your prod shapes for development work 

in a matter of weeks. Airmail 
uct to market qui ke) your prints and specifications 


for prices and deliveries 


products manufacturing company 


pioneers in 
the development of high 


, N Canton 3S, Onio 
alumina ceramics 


n all items on this page 


NEW PRODUCTS continued 


cations and diagrams are avail- 
able. Circle P27 inside’ back 
cover. 


a 


VOLTAGE REGULATORS 


three new series 


TRANSITRON ELECTRONIC CORP., 

Melrose 76, Mass., ha available 

three new series of silicon volt 
» regulators designed te 

a full range of power require 

ments. They are available with 

ratings of 250 mw, 75 mw, 10 


and are encapsulated it mall 


hermetically sealed axial mount 


ny pat kage All classe 
tandard types covering 
age range 4.3 to 27 v. Close to 
ance and higher voltage regu 
lators are available in assemblie 
Specifications, ratings and ap- 
plications are found in bulletin 
TH-1352. Circle P28 inside back 


cover, 


ULTRASONIC GENERATOR 


for research laboratories 


RADIONICS, INC., Burlington, 
Model PUGS is a reseat 
instrument designed 
closely controlled r-f 
quartz-plate transducers in 


industrial or academic re- 
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AT Thompson Products 
THE DECISION IS PRECISION... 


AND THE DECISION WAS [.P] Al eye] 


ELECTRONIC 
ASSOCIATES EA 


aw y 
i aig ae UeEa 


ELECTRONICS — May 1, 1957 





() OO5 


; ‘ 
( i) 


YU OGY 


ure LOO, O00 


> 


1,000, 8,000 Circle P29 inside 


back cover. 


WITHOUT A TUBE 


Here's the first step toward lifetime reliability in electronic gear 


the conversion from vacuum tubes to rugged, lightweight, small 
size Berkeley FERRISTORS* 


Berkeley FERRISTORS* consist of simple wire-wound coils on a 
ferro-magnetic core, encapsulated in epoxy resin. Costing less 


than comparable vacuum tubes, they offer these advantages 


1. Continuous-duty reliability 


2. Unaffected by vibration, shock, high overloads, 
humidity changes, temperature extremes 


Total weight only 2 ounce; small as a cube of sugar STABILITY TESTER 


takes microwave readings 


cseeeee TYPICAL APPLICATIONS «+-++++++> 


LABORATORY FOR ELECTRONICS, IN¢ 
16 Pitt St.. Boston 14, Ma 
FERRISTORS® are now used as oscilla Change n the frequency 


tors, multi-vibrators, bi-stable ele microwave oscillator an 


ments, one-shots and various linear measured to a new high degree of 


amplifiers including coincidence am precision with the model 5004 
plifiers, balanced amplifiers and dif microwave stability tester 
re lif 

ferential amplifiers. band the change that 


thar 2 


trument 


Why wait for your competitor to use lie; d le 

FERRISTORS®* and offer electronic 
gear with lifetime reliability ? Investi 

gate now and beat him to the punch Model 470 RF Power Supply has 

write for Data File 110, “Electronic dual outputs to supply 1.7 me to 

Aig drive up to 4 ring-of-10 bi-stable 

Design with FERRISTORS Please elements and to supply 10 me to 

address Dept G5 power at least 10 linear ampli 

fiers. Ideal for preliminary inves 

tigations of circuits using the 


Berkeley FERRISTOR*. Price $95.00 
f.o.b factory 


Be rkeley Iivision 


Richmond 8, California 





New 65,000 sq. ft. plant at Wapakoneta, Ohio. Complete! Main plant at Norristown, Pa. \\ 
modernit espect. Close to the Mid-U.S tre nd y. us | ! 


Two Modern Plants 


FOR SEAMLESS NICKEL CATHODES 
OFFER YOU DOUBLE DELIVERY ASSURANCE 


Just like a second source of supply for every cathod 
order you place without the inconvenience of dealing 


with two suppliers or Worrying about product uniformity 


Each of these two big Superior Tube cathode plant 
follows exactly the same manufacturing methods and 
quality control procedures. Each employs the sam 
laboratory checks on materials and finished cathod 

So cathodes can be produced at either plant and exactly 


meet the specifications. 


Now there’s more reason than ever to make Superior 
Tube your regular source for electron tube cathodes 


Get complete technical information in the new Catalog 
ne Tube cathodes. | 


51. Write Superior Tube Co., 2500 Germantown Ave I 


Sew GOCCIOP of file 


The big name in small tubing 


NORRISTOWN, PA. 


r 
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= |! j! NEW PRC CT ’ ed 
“ i 
, a laboratory type instrument ot 

i semimilitary construction. Circle 

— *30 inside back cover. 


BEFORE USING! 
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CRYSTAL & OVEN PACKAGE 
for 4 kc to 125 mc 
BLILEY ELECTRIC Co., Union Sta 
tion Bldg., Erie, Pa. The BTC-2 
a crystal and oven packaye. Con 
bined into a single hermeticall 
ealed plug-in unit is an all-gla ’ 
vacuum mounted crystal, plus ir 
teyral temperature stabilizer lo. 
high-precision frequency contre 


Vibration... with frequencies up to 500 cycles per second aR 
at “dol or Bol High reliabilit: 


© C's... mig mye oa attowt etisiiie 
and up to 15 G’s...might prove to be a shattering experi over the frequency range of 4 k 
ence for some servo motors. But not for a G-M Servo! to 125 me is assured. Request bul 
letin No. 497. Cirele P31 inside 
o eteaine intial iin ihaednae 
; Phis vibration test at G-MI is only back cover. 


GOOD REASONS WHY one of a series of environmental tests 


G-M SERVO MOTORS 
SERVE YOU BEST! 


all G-ML servo motors must success- 
fully pass—before they can be inte- 


erated into your control system. 


1 G-M servo motors are avail G-M precision built servo motors 


able in standard sizes 
conform to all military environmental 


modified to meet specific cit specifications when so specified, They 


i requirement 


are designed to perform under the 


3 Creative e gineering in de 


signing special servo motors 





toughest humidity, salt spray, temper- 





a 


and thre Y core Lyne k for more! SUBMINIATURE RELAY 


for high precision work 


ature altitude and vibration conditions 


with special characteris! 
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MLGIN NATIONAL WATCH Co., Elgin, 
11] na announced a new I 4 
oe 4 ' 
precisiolr iominiature relay 
| ' tne 7.) ) il ! al car ( De 
| rn ( ) j iygned = te meet re Y ‘ ‘ 
Na ah ee ee as 
a ee ee rele Vill be marketer C1 ne 
G-M LABORATORIES INC. O08 RAMS EY ABE Wis Dee 
fo omplete G-M : able tn bot! ae?! 
charts and specifica ~ 4336 N. Knox Avenue ¢ Chicago 41 ; a - 
cl na 
t s No obliga } 
| rotary ! pd 
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22,000 hours without a tube failure 


Eitel-McCullough 
San Bruno, Calif 
Gentlemen: 
“Just thought you might like to know that | 
have had to replace one of your 4-250A’s in our FM 
This tube had 21,972 hours and 19 
talled at the 


transmitter today 


minutes on it ame time, ! till 


Its mate, in 
running strong.’ * 
Ed Howell 


Technical Supervisor 


W MIX Mount Vi ron, Ilinoi 


Its mate, from recent reports, is still running 


strong after 25,000 hours of service. 


Eimac tubes have always been ‘‘front runners in the 


field of commercial broadcasting.in fact, Eimac develop- 
ment, design and production, have opened new vistas in 
all fields of electronic design, from glass tubes to ceram- 

from simple triodes to complex klystrons. Engineers, 
in ncereasing numbers nave a 


overed that Eimac de- 


vers the big three: quality longevity — performance! 


Additional information on Eimac's complete line of 
tubes for broadcasting and communications is avalil- 


able from our Application Engineering Oepartment,. 


EITEL-MCCULLOUGH, INC. 


Ss A WN BRUN O C 


Eimac First with power for FM 


EIMAC 4-250A 
Class—C FM 


(Frequencies 
below NTOMC) 


-C Plate Voltage 
-C Screen Voltage 
-C Grid Voltage 

C Plate Current 
-C Screen Current 
C Grid Current 
creen Dissipation 


0 
0 
0 
0 
0 
0 
Ss 


4000 volts 
500 volts 
225 volts 

312 ma 
45 ma 
9ma 

22.5 watts 


0.46 watts 
approx. 303 volts 
approx. 2.46 watts 
1250 watts 

250 watts 

1000 watts 


Grid Dissipation 

Peak R.F. Grid input Voltage 
a Power 

Plate Power Input 

Plate Dissipation 

Plate Power Output 





Your Demands Created 


HIGH VOLTAGE 
SILICON POWER RECTIFIERS 


Sarkes Tarzian series type SM silicon rectifiers 
provide the practical, low cost solution to the high volt- 
age silicon rectifier problem. Stable characteristics in- 
herent in low voltage junctions are carried over to this 
series. If your application calls for high temperature 


and high voltage, send for complete information. 


at 


Volt 
A 


ELECTRICAL RATINGS 


Current Ratings Amperes 
Mox | Max. Recurrent | Surge 
” 4MS Max 


MS Max OC load | Peak 
‘ 
100 100°¢ 1150 c 


? 
Volts 4 ‘ 50"¢ | 100°C 
4 4 22° 17 «4 4 « 
‘ 
4 


4 
4 


| 


DIMENSIONS 


m| 


RECTIFIER DIVISION 


415 N. College Ave., Dept. D-1, Bloomington, Ind 


arzian.. 


IN CANADA: 700 WE 
EXPORT: Al 


For additional informat n this page, use 


NEW PRODUCTS 


designed to opera in a tempera- 
ture range of up t 25 C with a 
amperes Tre- 
istive at 2a y r 115 Vv a-e 
Vibration is rated at 10 to 80 cps 
at maximum excursion of 0.06 kn 
and from 80 to 2,000 cps at 20-g 
acceleration 
The relay i lightly less than 
an inch long by in. wide and ¢ 
in. thick. It weighs only 0.44 oz. 
Circle P32 inside back cover. 


VTVM 
priced at $145 


GENERAL RApIO Co., 275 Massachu 
‘tts Ave., Cambridge 39, Mass 
Type 1800-B vtvm has an accu 
racy better than 2 percent on 
all a-c and d-c voltage range It 
completely shielded diode probe ] 
designed for use into the uhf 
range. Other features include a 
high input impedance, d-c polarity 
witch, illuminated metet cale 
with mirror and knife-edge 
pointer. All input terminals are 
insulated from the panel allowing 
the panel to be grounded at all 
time 

Stability na been achieved 
through advanced circuit design, 
power-supply regulation and the 
ise of long-term stable precision 
component Price of the unit 


) 
! 
$415. Circle P33 inside back cover. 


DETECTOR METER 


shows up interference 


INTERFERENCE ‘TESTING 
EARCH LABORATORY 
ausewa St.. Bostor 


( \ 
Mode] 2A 


meter ha hes nm de vel pe d for the 


interference 


purpose of quickly and _ simpl 


ng the presence ol inter 
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expand your with the 


HEILAND 
_ oscillograph capacity as your Pee PeeL.. 


Recording 
Oscillograph 


needs demand... 


The 700C oscillograph 

will fill your minimum 

recording needs, yet will readily 
expand to cover your broadest 
requirements. For instance: 


@ You can start with a minimum-budget recording 
oscillograph and equip it for one-channel recording 

if you like. But this same instrument can easily be 
expanded to a 60-channel instrument as it takes on its full 
complement of five magnet assemblies holding twelve 
galvanometers each 


@ It's easy to insert more galvanometers as needed 

Each Heiland magnet assembly is completely pre-wired with 
galvanometer and heater connections. When several more traces 
are needed, another magnet assembly can be installed without 
special tools in less than 15 minutes. Neither model requires 


dummy galvanometers; there is no need for a full complement 
Panel for 115 


of galvanometers 
to- 400 cye 


power mow @ The 708C, using 8-inch paper, will record one phenomenon 
or 46. The 712C, using 12-inch paper, records from 1 to 60 

phenomena. Both models will also operate on any width paper 

down to 2". Paper speeds are from .04 to 144 inches per second 


@ Use the same instrument on DC or AC just specify 
the proper power supply panel 


@ Use either instrument on the work bench, in a relay rack, 
or in airborne or mobile installations. 


For complete details, write for Bulletin No. 700-ELK 


eee we ee ae 
otis Taiyo 5200 £€. EVANS AVE., DENVER 22, COLORADO 


SALES—SERVICE FACILITIES AROUND THE WORLD 
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NeW LEDEX 
a 


HERMETICALLY SEALED 


ROTARY SELECTOR SWITCHES 
AND STEPPING RELAYS 


MAX MAX. NO 
MODEL NO WEADER 
WaAreRs PINS 


4WOLES 


*Circuits should allow for header pins 
to carry arc suppression items externally 


THESE STANDARD HERMETICALLY SEALED ENCLOSURES ARE NOW AVAILABLE FOR LEDEX 


Hermetically sealed Ledex switches are moisture-proof, dust-proof 
and protected from the effects of salt-spray, fungus and humidity. 
Also, many of the hermetically sealed Ledex selectors qualify for 
the requirements of MIL-E-5272A. Ledex selectors simplify installa- 
tion problems, reduce wiring time to a minimum and prevent damage 
caused by tampering. 

Many switching combinations are available with the standard 
models, If the standard models do not answer your specific require- 
ments, send the salient facts of your special hermetically sealed 


selector switch problem to us for our recommendations, 


4 For best delivery specify one, ten or 


A 


¥ fifteen pin headers, (Illustrated) 


WRITE FOR COMPLETE 
lo iwc. INFORMATION TODAY! 
123 WEBSTER STREET, DAYTON 2, OHIO 


IN CANADA; MARSLAND ENGINEERING LTD KITCHENER, ONTARIO 
IN EUROPE, NSF LID., 3 2 ALFRED PLACE, LONDON, ENGLAND 


NEW PRODU 


ference within electronic and elec- 
trical equipment and on secondary 
power lines. It will detect inter 
ference, between 0.075 me and 
35 me, of sufficiently high in- 
tensity to cause malfunctioning of 
critical equipment, or be a po 
tential cause of malfunctioning. It 
may be used on production lines to 
compare the order of intensity of 
interference given off by sample 
of the same type and thus serve as 
a means of quality control 

By the use of broadband-con 
ducted techniques of measure 
ment, is can be used in high 
ambient level areas where screen 
rooms would otherwise be re 
quired. An antenna is available, 
as an accessory, to make radiated 
tests of interference with an in 
tensity of 1 mv or more. Price 
$250 with one accessory. Circle 
*34 inside back cover. 


INSULATING CONNECTORS 


for h-f coax service 


JOCLIN. MFG. Co... North Haven, 
Conn., has developed a new idea 
in insulating connectors for h-f 
coaxial service in radio, radar and 
other electronic equipment. Con 
nectors are available with an in- 
sulation material that is nonflam- 


mable, will not carbonize under 


n all items on this page, use post card on last page May |! 1957 — ELECTRONICS 





DC-to-10 MC. -—_— - INCH 
OSCILLOSCOPE 


Type 
316 
PORTABLE 


This interesting new instrument combines a de-to-10 
me passband, high sensitivity and wide sweep range 
in a handsome container that weighs only 35 pounds 
and measures only 8! wide, 12” high and 19! 
deep It offers marked improvements in performance, 
reliability and accessibility over the popular Type 
315D, which it replaces in the Tektronix oscilloscope 
family 

In spite of its small size, the Type 316 1s an excel 
lent laboratory oscilloscope. Compactness can be 
advantageous there, as well as out in the field. It's 
as rugged as a light-weight oscilloscope of high pre 
cision can be, able to take much more than the normal 
field environment without a pause in its accurate 
operation. 


TYPE 316 SPECIFICATIONS 


VERTICAL AMPLIFIER Triggering internal, external, line 
Deflection Characteristics a 4 ac or de coupled, automatic triggering 
brated steps from 0.01 r and high frequency syne PRESET 
v/div MANUAL stability control for all trig 

2 cycles to 9 me O05 gering modes 
v ‘div 
de to 10 me 0.1, ( 5 ) ) OTHER FEATURES 


20 and 50 v/div 


1.85-KV Accelerating Potential —_new 


Continuously variable from ( 
Tektronix precision 3 cathode-ray tube 


to 125 v/div 
Transient Response — 0.035 
time from 0.1 to 125 v/div 
from 0.01 to 0.1 v/div Square-Wave Voltage Calibrator 
Signal Delay balanced 0.25 us 0.05 v to 100 v in 11 steps, frequency 


lay network about | ke 


TIME BASE Electronically-Regulated Power 
Sweep Range—22 <colibrated steps Supplies 


from 0.2 ysec/div to 2 sec/div on 


provides 8-div by !0-div linear view 


ing area 


Warning Indicators for Uncalibrated 
Settings 


tinuously variable from 0.2 jysec/div 


ENGINEERS — interested in fur 


to 6 sec/div 
thering the advancement of the 


Magnifier — accurate 5x magnification Size—-8', wide, 12° high, 19%4 over 
9 } . 


oscilloscope? We have openings all depth 


increasing calibrated sweep range to 


0.04 psec/ div Weight 35 pounds. 


for men witt eative desiaqn abi 
ity. Please write Richard Ropiequet, 
Vice President, Engineering 


Type 316 (50 to 60 cycle supply)... $725 
Type 316-S1 (50 to 800 cycle supply) $760 


Tektronix, Inc. 


P.0.Box 831 + Portland 7, Oregon 
Phone CYpress 2-2611 + TWX-PD 265 + Cable: TEKTRONIX 


s f.0.b. Portland, Oregor 
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NEW PRODUCTS 


arcing, and is indestructible in 
the face of the roughest handling 
On a sembly lines 


The insulating body is molded 

BRIDGES of Du Pont Teflon, a chemically 
inert compound with high dielec- 

tric strength that is serviceable at 


temperatures from 100 to 500 
F. Simplicity of design and manu 
ACCURATE facturing is ideal for miniaturiza 
tion work, Circle P35 inside back 


cover, 


MEASUREMENTS 


... 1 micro-ohm to 10° megohms 


Among the many bridges manufactured 
by Shallcross, these six have become vir- 
tually “standards” for general-purpose re- 
sistance measurements. Each is easy to 
operate and ruggedly constructed to 
maintain accuracy and stability in every 
kind of field and laboratory service. Switch 
decks are inside the case for minimum 
maintenance 


Of special interest are the 617 Series 
Limit Bridges. These provide direct “GO.- 


NO GO” production line resistor testing LOAD ISOLATOR 


for any percent tolerance spread from . . 
0.1% to 20% , designed for microwave use 


NEW BULLETIN L-19B contains full CASCADE RESEARCH CorpP., 53 Vic- 
peciications for each ntrament Eee | tory Lane, Los Gatos, Calif. Model 
MANUFACTURING COMPANY, X-125 Uniline is a miniaturized 
522 Pusey Avenue, Collingdale, Pa ferrite microwave load isolator 
having a total length of only 
in. and weight of only 9 
operates over the frequen: 


Model Measurement Maximum Minimum Special 
Number Accuracy Setting Setting r, Features of 8.5 to 9.6 km«e 


Isolation i 10.0 db over the 
band with an insertion loss of 1.0 
db. Peak power is 100 kw, average 
power is 100 w into a 2-to-1 mis- 
match. The vswr is 1.15 into a 
matched load. Waveguide size i 
RG-52/U, flanges UG-39/U. Circle 


P36 inside back cover. 


MICROWAVE TUBE 
broadband amplifier type 


RAYTHEON MFG. Co., Waltham 
Ma The Amplitron, a new hig! 
power broadband microwave 
plifier tube, operates without me 
chanical or electrical adjustments 


‘ 


and mi: » used as the outpu 


+ 





high-powel! broadband 





combined high-power, 





broadband and coherent operation 


1 Except 617B and 617) = ~0.01u. * Except 617G, 0.014, are essential to advanced radar 
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The Liteline ofommunication 


— 


ELECTRONIC ENGINEERS, DESIGNERS 
SYSTEM PLANNERS AND MAKERS OF 
AERONAUTICAL, BROADCASTING, 
COMMUNICATIONS AND MARITIME RADIO 
EQUIPMENT AND NAVIGATIONAL AIDS, 
ON LAND, SEA, AND IN THE AIR 
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PRODUCTS 


DO YOU HAVE A PRODUCTION © 


PROBLEM! 


Are You Looking For A Sub-contractor | 


and countermeasures sj 
Who Can Meet Your Requirements ? ss! svticstion, soctut 
‘beam Without moving reflector 


{ 
( 


rapid shifting of frequen 
LET US HELP YOU WITH YOUR PRODUCTION PROBLEMS = *\""" '" eee eae 


and you will be assured of are available. Circle P37 inside 


back cover. 
Stehedco (Quality and Service 


We are frequently called upon to develop and manufacture parts 
for the Electronics field. Typical of such a problem is our development 
of capacitor tab material of high quality aluminum with controlled 
tensile strength. Available in sizes to %4'' and from .0035"’ thick, it 
features rounded, burr-free edges and absolutely smooth surface, 
tightly wound on endless, non-telescoping coils to 3400 feet long. 


Take Advantage of Our Excellent Facilities 
For Supplying You With 


WIRE ROLLING 


METAL STAMPING TRANSISTOR FURNACE 
with high accuracy 


PRECISION MACHINING ee ee sasehd 
BTU ENGINEERING Co., 440 Somet 
TOOL AND DIE WORK ville Ave., Somerville 43, Ma 
has announced a new type elec 
PLASTIC FABRICATION tric furnace specifically designed 
ASSEMBLY FACILITIES for alloying, brazing and solder- 


ing of transistors and other semi- 
SCREW MACHINE PRODUCTS conductor products. 
ELECTROPLATING vaaee Transheat furnace fea- 
. , 5 ture: unique muffle design for 
hard industrial chrome, decorative chrome controlled temperature profile; 


cadmium, copper, nickel and zinc. longlife heaters; controlled atmos- 
phere and curtains; variable- 


speed drive; easily accessible 
" . parts; noncontaminable stainless 
steel belt. The temperature con- 


2100 WEST ALLEGHENY AVENUE + PHILADELPHIA 32, PA. trol system incorporates strate- 
TELEPHONE SAGAMORE 2-2460 gically located thermocouples for 


quick response, multiple tempera 
ture controlled zones for heating 


For additional information on all items on this page, use post card on last page May 1, 1957 — ELECTRONICS 





> ElectroniK EXTENDED RANGE RECORDER Simplifies measuremer 
comp etion of any linear variable whose values change over a wide 


Particularly suitable to the measurement of forces ir 


a strain gage bridge. Typical application: Projectile stre 


wind tunnels. Write for Instrumentation Data Sheet 10 0-18 


of your project..-« 


with 


ElectroniK NARROW SPAN RECORDERS uvrately measure d-« 


* potentials as low as 0.1 microvolt and spans as narrow as 100 micro 
volts. Available as precision indicator, circular chart recorder, and 
strip chart recorder. For measuring differential temperatures and 


slight variations in temperatures of small objects through radi- 
ation pyrometry. Write for Instrumentation Data Sheet 10.0.8 


Wliminate much of the guesswork and bother 
of laboratory and test cell work with these 
KlectroniK special range and span instruments. 
They measure and record or indicate variables 
quh kly, accurately, conveniently >. eS 
particularly valuable where precise evaluation 


and good resolution are needed. 


Your nearby Honeywell sales engineer will be 

glad to help you select and apply these and 

other ElectroniK instruments for research. Call 

him today ... he’s as near as your phone ElectroniK ADJUSTABLE SPAN RECORDER Measures spans and 


magnitudes of a variety of emf's. Instrument calibration be in 
MINNIE APOLIS HONE YWELL hte GULATOR Co ’ terms of any variable reducible to d-c voltage. Can be used with 
thermocouples, steam gages, tachometers, and other transducers 
/ ‘ . ‘ ’ ’ 
ndustrial Division, Wayne anc m ’ 3 
Indu ul ; V . nd Windrim Ave nues, Write for Instrumentation Data Sheet 10 0-10a 
Philadelphia 44, Pa.—in Canada 


‘Toronto 17, Ontario 


H 


eoniretu 


Honeywell 


BROWN InNSTRU E 


ElectroniK EXTENDED RANGE INDICATOR ates extended 


iTS scale and automat range char ying, serves sa ahons as 
Extended Range Recorder. Resolution grea m ¢ part in 
range v ble. V f trumentation Data Sheet 10.0-3 
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maintain 
0.25 per- 


Circle 


TY a 
DIRECTIONAL 
COUPLERS 


accurately monitor 


transmitter output 


WRITE FOR OUR 50-PAGE CATALOG 
OR SEE PAGE 323 OF ELECTRONICS 
BUYERS GUIDE FOR MORE INFORMATION 


WHEN MICROMATCH™ /S BUILT IN— 
YOU KNOW WHAT'S GOING OUT 


*U). S. Patent Letters N 


M.C. JONES ELECTRONICS CO., Inc. 
BRISTOL, CONNECTICUT 


M domes 


n this page, use post card 


on last page 


P38 inside back cover. 


FERRITE ISOLATOR 
for lab and test bench 


KEARFOTT Co., 
St., Van Nuys 
a new territe 


IN¢ 14844 Ox 
Calif 


isolato! ae 


nard 
AaAnnNOUNCeS 
igned 
for maximum 


frequency tability 


and engineered to small size (2 

in. long, weighing only 14 Ib) 
Illustrated l the W177 
2C-1 laboratory or test bench fet 
rite isolator for broad band, usable 
8.2 to 10.2 kmc. With high 
minimum of 25 db 
l-db 


isolator is a 


model 


from 
isolation, a 
the 
Insertion 
highly 

Made 


with UG39/I 


over band with less 
the 


stable instrument 


than 


loss, 


with cover-type flanges to 


mate will 


flanges, it 
absorb up to 10-w 


Circle 


reflected power 
P39 inside back cover. 


NULL DETECTOR 


isolated from power lines 


INDUSTRIAL TEST FE 
55 E. llth St., New 
Model 60B nu 
operated 

lation fre 


shielded 


TRONICS 





Which one of these 


Genisco centrifuges meets 
your requirements for testing 
components under simulated 


operational G-loadings ? 


as required by Mil 5272A, procedure II 


cE 


MODEL C159 The larger 
capacity of this machine 
permits whole system 
components and complete 
aainee s to be tested 
‘Two objec ts, each weigh- 
ing 100 pounds and 24” 
x 24’ x 18” in size, can be 
accommodated simulta- 
neously. G-range of the 
machine is 0.024 G to 75 
G's. Maximum centrifugal 
capacity is 2000 G.- 
pounds. Nominal] radius of 
gyration 48 


MODEL 0184 A high-speed ma 
chine, designed to test acc eler 
ometers and other instruments 
under acceleration forces from 
1 to 850 G's. Full centrifugal 
capacity is 1000 G pounds 
Nominal radius of gyration 


12” 


ACCESSORIES ADD TO OPERATING EASE A number of 
accessories including a strobe system, air 

tem, optic al system, tub cover, access 
and slip ring systems, designed to give greater 


ce JOTW ay 


operating convenience, are available for Genisco 


G-Accelerators, Models B78 and C159 


Modifications in any basic machine or acce 
sories to meet your particular requirements will 
be carefully considered 


| 
| 
| 
| 
| 


\ 


Genisco G Accelerators provide a quick precise 
means of testing components in an acceleration 
environment similar to that encountered in actual 
operation 

They are extremely accurate machines, easy to 
operate and built to withstand years of hard use 

These features particularly suit them for large 
volume testing programs, as well as for precise 
laboratory prototype deve lopme nt 

More than 100 Genisco G-Accelerators of 
various capacities are now in use throughout the 
world 

Complete technical information on all models 
ind accessories iS ay iilable Please direct youl 
inquiry to: Contracts Manager, Genisco, Inc 
2233 Federal Avenue, Los Angeles 64, California 


mooet 878 Used primarily tor testing 
relays, switches, tubes, motors, valves 
and other mall components ind to 
calibrate and evaluate accelerometer 
Accommodates objects weighing up to 

25 Ibs.: has G-range of 0.017 G to 120 

G's, Maximum centrifugal capacity is 
1200 G pounds Nominal radius of P 


gyration 24” 


_ 


MODEL £185 This newest and largest Genisco 
centrifuge was recently built for the U.S 
Air Force 
packages, each weighing up to 300 pounds 


[I'wo mechanical or electronic 


can be subjected to an acceleration envi 
ronment of up to 65 G's simultaneously 
Nominal radius of gyration of the machine 
is six feet. An automatic dynamic balancing 
system automatically compensates for any 
excessive unbalance in the machine during 
test runs 


INCORPORATED 


RELIABILITY FIRST 


4 


4 
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Te 
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ACTUAL SIZE 


UP TO 0950 K 


ata G byt 
POTENTIOMETERS 


Now Yo CAN 


potentiomete! up to 


specify a Waters pot for miniaturized design: 
SOK. In the 


construction of the AP these new, higher values give you: 


} 


that require reliability-proved 


* Resistances — 10 ohms fo 250 kilohms 

* Ganging — up to four units 

¢ Three mounting styles — plain-bushing, 
split-bushing, or servo 


Three terminal styles — radial, axial, or wire-lead 
* Automation models — for printed circuits 


General specifications: Centerless-yround, stainless-steel shaft can 
be sealed with O-ring; gold-plated, fork-type 
tandard linearity for SOK and 


perature range 2 LOS¢ to 125C on order > watts at SOC 


terminals standard; 2% 


above : for lower values; tem 
” diameter ’ long ” long for 
stant alloy 
oldered 


tluminum body 
LOOK and 250K 


nection pot-welded  o1 


imModiZe d 


corrosion-re bushing: all electrical con 
furnished with stops or for 
rotation, Write for data sheet on these 


ontinuou dependable 


Potentiome4»lers 
=COMING SOON! 


Complete new family of 
Waters precision potentiometers —— 


aa MANUFACTURING, inc. 


Wayland, Massachusetts 
Mail address: P.O. Box 368 So. Sudbury, Mass 
APPLICATION ENGINEERING OFFICES IM PRINCIPAL CITIES 


For additional information on all items 


n this page, use post card « 


NEW PROD 


eflectior 


Built-in tuned permit 


narp jaAlance ¢€ en when tne null 


is complicated by harmo Cir 


cle P40 inside back cover. 


GEARHEADS 


for standard servomotors 


FEEDBACH CONTRO! 
Main Walthan 
igned mo 
precision pei ad with- 


stand the severe mechanical and 


thermal environments encountered 


in military and industrial appli 


ation pecial flush-collar 


mounting insure permanently 


accurate mesh of motor pinion 
and first gear 

quality control of 
ABEC-5 ball bearings and 


election ot material 


Kxacting 
part 
careful 
combine to make these yvearhead 
long-lived com 
ailable from 
10-to-1 to 
Circle P41 


top-performance, 
ponent They are av 
from 


1,.000-to-1 


tock in ratios 
more than 


inside back cover. 


ANTENNA HORNS 
1,000 to 40,000 mc 


V. M. ENGIN 
lale Ave 


th} 


EERING Co., 4633 
Lyons, Ill., has 


lat ] f . 
ete iine O!} ] 
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Can your business 
co-exist with 7O million 
captive people ? 


4 
—<—= Ga a EE 


As long as an Iron Curtain shuts off the satellite countries 
of Europe, the framework and future of free enterprise 
will be in danger. 

There is proof before us every day that the world can pros- 
pel fully only when men ¢ veTyu here are tree to ¢ hoose their 
OWl Way ol lite build their own busine Sf s and till their own 
land. Yet behind the Lron Curtain 70 million people are still 


Virtual prisoners of the Communists 


There are a number of ways you and other American 
busines Hien Call help the ‘ people yout elve and the 
world. One of the most direct is through Crusade tor 


Kreedom }PONSO! of Radio Free urope 


For six vears, this power rful overseas broadcasting 


| 
! 
= 


operation has been beaming the truth into five ke itel 


Yr 


lite countries, It has been outstandingly successful 


Phe Communists have spent fabulou ums trying 
unsuccesstully to jam REI programs. The bill for 
this last year in Poland alone was estimated at 
$17,000,000, Two-thirds of this amount will support 


the entire RFI operation for another critical year! 


And we know from letters and reports that truth 
from Radio Free Kurope ha helped keep ilive the 
desire for freedom. The proof is histor 

So five vour generous upport to Crusade for 
Kreedom in aiding these 70 million « iptive If 


you dont send them the truth—who will? 


A 
; Re 
v 
» 


Some ways business executives have 


™ helped Check the ones you are interested in 


ry ¢ ade material on your company bulietir 


aycheck stuffer to inform your employees 
rtance of the Crusade for Freedom 
an in-company solicit 


mg oyee fund with your Iruth Dolla 


For campaign material h and information write CRUSADE FOR FREEDOM, A 345 East 46th St., 


s 


if 
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ying 

tand 

Be am 

can be 

idual pec ifica- 

ve dimensions are 
mall horn, meas 
140 in., for 
ommunication, lab- 
a field testing 


imilar equip 


ipplied with 

onnect for ease of Iin- 
tion and interchangeability. 
and rhodium are used for 
ernal electrical working sur 
» provide maximum resist- 
corrosion. Silver brazed 
high mechan 

Circle P42 inside 


back cover. 


ijper-Fine Cutting 
of Hard, Brittle Materials.. 


the Lhe A-C MILLIVOLTMETER 


a portable unit 


Industrial Airbrasive’ eguee 


O00] ind 


Name in Airbrasive Cutting 





world-wide approval 


Pye Telecommunications Limited are now marketing 
the widest and most modern range of V.H.F. fixed and mobile 
radio-telephone equipment available in the world. This range of 
equipment has been designed to expand the application of Pye 
Radio-Telephones already in constant use in 77 different countries. 
Pye Ranger V.H.F. equipment has now received 
approval from the British G.P.O. for Land, Marine and Inter- 
national Marine applications employing A.M. or F.M. systems, 
type approval from the Canadian D.O.T., and type acceptance of 
the F.C.C. of the United States of America 
No other Company holds so many approvals for this 
range of equipment, which now covers every conceivable require- 
ment, 
We can offer 
FREQUENCY RANGE 
All frequencies from 25 to 174 Mc/s 


POWER RANGE 


] All powers up to I Kilowatt. 


_ Leading the world in eee 


and 25 kc/s in full prod 


| V.HLF. RADIO-COMMUNICATION MODULATION 


| A.M. or F.M 


No matter what your V.H.F 
requirements are, Pye Telecom 
munications Ltd., can fulfil them. 


Your enquiries are invited, 


Pye Canada Ltd., 82 Northline Road, Toronto, Canada 


Pye Corporation of America, 270 Park Avenue, Building A, New York 17, N. Y., U.S. A. 


TELECOMMUNICATIONS LTD «- CAMBRIDGE ENGLAND 





COIL CHARACTERISTICS 


tage: upto 200 voltnD ¢ 


CONTACT ASSEMBLY 
All tors A, &, or ¢ 

ngle ot double pile-up 

« je #4 Palladium contacts 


standard 


ntacts available 


MOUNTING 
tapped holes, standard 


ther wv tings available 


VARIATIONS 
nting and terminals 
fed ciwe t terminals 
laper tab terminals 

Metal enclosures 


Hermeti 


y sealed 


HERMET SEALS, MULTI-CONTACT 


POWFR, HERMETICALLY 


aon aoe 


your problem 
hard-boiled? | ype 1 was deve lope d for cod- 


dling those requirements of maximum sensi- 


tivity and long life in a minimum space. It 


possesses a highly efficient magnetic circuit 


ope rating on a@ minimum ol power Phe arma- 


ture backstop on Type 4C is stainless steel 


lor maximum strength while the armature is 


vround stainless 


fixed to a precision-, steel pin. 


A standard Phillips Type 


} contact spring as- 


sembly is used, howeve - all variations in con 


tact arrangements and contact materials are 


1 coils are 


with 


available available single or 


double 


Spe ‘ ial Ww indings 


Py pe 


wound, time delay slugs and 
for high-temperature and/or 


hich humidity. 


Let the PHILLIPS” 


your relay circuit problems. 


“man from resolve 


SEALED RELAYS, ACTUATORS 


PHILLIPS 


PHILLIPS CONTROL CORPORATION. 


AN ALLIED 


JOLIET, ILLINOIS 


PAPER CC m« ? NS IARY 


NEW PRODUCTS 


hours of continuous 
The instrument measures 5 in. by 
8 in. by 4in. Weight is 5 lb. 
is $225. Circle P43 inside 
cover. 


operation 


Price 
back 


, 


CONNECTOR 
rack and panel type 


DIVISION, Bendix Avia 
Sidney, N. Y. Type SR 
rack and panel connecto! 
shell and re 


SCINTILLA 
tion Corp., 
INncOrpo 
ilient in 


rates a solid 


sert to facilitate pressurization 


and to give maximum protection 
harmful effects of vi 
Other feature 
socket 


irridite finish and 


avainst the 
bration include 


closed entry cadmium 
plated 
tion in the temperaturs 

67 to +250 F. Insert 


will be 


opera 
range of 
pattern 
available to mate with 
xisting equipment now in service 


Circle P44 inside back cover. 


ANTENNA TESTER 


quick and accurate 


AMERICAN-EASTERN 
Co., LTp., Box 
Israel, has dey 
impedance and harn 
measuring instrum 
for making quick 
urements and 
and feeder 
r-f spectrum 

Mode]! 90 cons 


r-f generator 


variable 


ering 





IMPORTANT 


Weapons 


structure: 


sting 


prot 


ltechnicalres 


gineers and s 


Laboratory isnotor 


ssile system itself 


J 


sior and f 


p 


( 
a 


ie is i t TO s€ Of 


airtrame, ft 


mer 


DEVELOPMENTS AT JPL 


Systems Responsibility 


One outstanding product of this type o 


systems responsibility s the Corporal,"’ 


a highly accurate surface-to surface ballis 


e Th iS weapon, developed by JPI 
in be 


fed 


production elsewhere 


on active service’ wherevernee 


nthe American defense pattern 


ems and a Ap for scientists 


ind 


eptional oppor 


rime attraction 


p sibdil 2Ssts sngineers ri iS > exe 


a! research 


Origir 


se integration with vital and 


ooking programs. The Laboratory 


mportant positions open for 


t necessa r nteresting 


weapons s 


ELECTRONICS * PHYSICS * SYSTEMS ANALYSIS 


COMPU 
TELEMETERING AND MECHANICAI 


TER DEVELOPMENT * INSTRUMENTATION 


ENGINEERING 


JET PROPULSION LABORATORY 


A DIVISION 


ELECTRONICS 


OF 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA * CALIFORNIA 





LIFE iS NO PROBLEM 


WITH PRECISION 


a c POTENTIOMETERS 


EEE EEE 


¥ 


PEELE 


= 
} 
+ 
PrTTet ra 


Take for instance a recent test report on the 
TIC Type ST20, a 2-inch, low-torque, ball- 
bearing The life 
test was conducted on a standard 6500 ohm 
unit. At 3ORPM the ST20 was subjected to 
TO0.000 j0 
minutes. The linearity graphs shown above 
the of the ST20°s 
independent linearity. be the 


linearity ehange ts imperceptible, 


° 
* 

< 
a 
« 

* 
% 
ry 


precision potentiometer, 


cycles, reversing direction every 


show before and after 


is can seen, 


Some of the change in linearity after the life eyeling can 
be attributed 


wear. Other results from the life test 


to change in effective resolution due to 


contact indicate less 
than 100 ohm equivalent: noise resistance except for one 
Phe 1000 ohm spot 


linearity 


spot, where it was less than 1000 ohms. 
wis short duration that= the 
did not pick it up. Test Summary: The ST20 will 
pertorm with only infinitesimal degradation 
for over 700,000 cycles. I! it’s long life at full 


precision 


of such recording 


precision performance, that you went, specify 
/ / j ; 


potentiometers by TIC, 


TECHNOLOGY INSTRUMENT CORP 


569 Main Street, Acton, Mass. COlonial 3-771) 
West Coast Mail Address, Box 3941, No. Hollywood, Calif. POplar 5-8620 
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= 
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NEW PRODUCTS 


w of power, a matching 


section composed of adjustable in- 
current meter 


ductors, an output 


and an accurate R-C bridge with a 
null 


its features are a logarithmic cur- 


sensitive indicator. Among 
rent meter and a logarithmic am- 
almost 100 db on a single 
The 


instrument is completely self-con- 


plifier 
scale) for the null indicator. 
tained, designed for simplicity in 
operation and intended for use in 
sta 


back 


and 
P45 


laboratories receiving 


tions Circle inside 


cover. 


DELAY LINE 

with 10 pickup coils 

Ave 
Y., has announced 


103 line 


coils instead of 


DELTIME, INC., 608 Fayette 
Mamaroneck, N 
a modified 
with 10 pickup 

the four 
2 to 40 psec with 
adjustable o 
lides 


and is 


model delay 


previous Range is from 
10 continuously 

Kach pickup 
along the calibrated 


locked in 


knurled thumbscrew. As 


itputs 
coil 
slot place by it 
many as 
20 pickup coils can be 
the 
without 


accommo 
dated in standard design and 


case noticeable reduction 
of output due to loading 
The closest 


about 


juxtaposition 


2 psec. Input impedances 
20 ohms; output, 500 ohms 
sed 
principle utili: 
Only 12 in 


delay line 


The delay line is ba on the 


magnetostrictive 


nic ke] element 


ny a 


2 in. by 3 in., the 


ire available as individual lab i: 


truments or as built-in equip 


Circle P46 


{ 


ment or an a emp! 


inside back cover. 


PAPER CAPACITOR 
upright mounting type 
CORI Ni 


available 


\EROVOX 
Ma 3., na 


ipright mo 
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How it works: Oper c/amp 8; ener- 
gize coil to constrict magnetostrictive 
nickel rod; close clamp 8; open clamp 
A; deenergize coll to allow nickel rod 
fo expand and take new position to 
the left; close clamp A. Repeat cyc/le 
until unit has moved desired distance. 


LLYLTEPDLLLL £00 


4 
EE 2442S 8 OSES SDE ESO ES SE EERE EESE SSS 
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Novel Inchworm Motor positions 
work to 0.000,005-inch accuracy 


New heavy-duty micro-feed relies on Magnetostrictive nickel 


Place nickel in a magnetic field and 
it shrinks. 
Remove it, 


size. 


and it snaps back to 
Magnetostriction is the reason 


And nickel exhibits large magneto 
. added to 


properties 


strictive length change . . 
its rugged mechanical 
and moderate cost. Result: a relia 
ble, versatile engineering material 
Take, for example, the nove 
“Inchworm” motor manufactured by 
Airborne Instruments Laboratory, 


Inc., Mineola, N. Y. An extremely 


accurate feed mechanism for center 


1957 
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less grinders, this device uses a co 
ordinated pair of clamps to convert 
the magnetostrictive expansion and 
contraction of a nickel rod into line 
ar incremental motion. Powerful mo 
too... the “Inchworm” will 
move a 350-pound load in steps 
variable up to 0.000,060-inch. 

You can see the mechanics of The 
Inchworm in the illustration above 


tion, 


Electronic controls include standard 
timing and power circuits to enet 

gize the coil and operate the clamps 
for forward and backward steps. An 


optional gauge and feedback circuit 


INCO, NICKEL... for magnetostriction 


Want more information? Use post card on last page. 


allow full automatic control 

Magnetostrictive transducers 
made of nickel have many industrial 
uses today ... as sonar, vibratory 
drills, ultrasonic cleaners, homogen 
izers, soldering devices 

Maybe you would like to explore 
this growing design field. For recom 
mended materials, get in touch with 
us. Write for our booklets, Magneto 
striction, or Design of Nickel Mag 
They're 


netostrictive Transducers 


yours for the asking 


The INTERNATIONAL NICKEL COMPANY. Inc 
67 Wall Street New York 5, N.Y 





THE OFFNER DYNOGRAPH guages 


.. rectilinear recording 
..-Curvilinear recording 
..-- heat sensitive recording 
..- @lectric recording 
.»-Ink recording 


pacitor designed especially for 
IN A SINGLE OSCILLOGRAPH | use in printed-wiring assemblie 
e Type P-156 consists of the stand 
ard paper tubulat capacitor 
adapted for upright mounting by 
an outer insulating sleeve 
Provision is made at the bass 
of the capacitor to permit free 
circulation of air. The outer lead 
alway indicate outside foil 
Standard packaging includes a 
new styrofoam pad to keep all 
leads clean and traight and to 
facilitate handling on assembly 
lines. Complete details are avail 
able. Circle P47 inside back cover. 


Change trom curvitinesr fe LIMIT CONTROLLER 


rectilinear record 
utes. Use ink 
heat sensitive 


for transformer transducers 


agg Fay ramaprpes: DAYTRONIC CorRP., 216 S. Main St., 
ee Dayton 2, Ohio. Highly accurate 
automatic inspection, monitoring 
and/or control of size, weight 
stress, pressure, flow, acceleration 
or any other quantity measurable 
by differential-transformer trans 
ducers is accomplished using the 
unequalled for versatility and performance! naw tandal 663 ol cae ’ 


High sensitivity—up to 15 microvolts d-c per mm. Any desired control point in the 
Stable—absolute zero base-line drift. No “warm-up"— range of a standard transducer 
immediately stable and ready for use. One percent can be preset on a 10-turn dial. 
as Thereafter, an output relay closes 

linearity—over 8 centimeters deflection. One amplifier ; 
whenever the input quantity 

—for all recording applications. equals or exceeds the preset limit 
Write for 12 page, 2 color catalog—gives specifications and details and opens when it falls below the 
limit. Operating time is approxi- 


OFFNER ELECTRONICS INC. inately 0.05 sec. Relay contact 


5324.N. KEDZIE AVE. © CHICAGO 25, ILL. operate panel lamps and external 


For additional information on all items on this page, use post card on last page May 1, 1957 — ELECTRONICS 





“now I can service 


our Sphygmomanometer* 
thanks to Formica" XXXP-36” 


This sphygm manometer oO 


matic blood pressure recorder, if you 
preter demonstrate how manufac 
turers of electronic products cut field 


service cost with Formica c¢ ppel clad 


laminate 


Through its cold fabricating gra 
Formica contributes the dimensior 
tability and accuracy essential for 
t ( 


! 
lute interchangeability of 


nents 


For example, with the circuit uniforn 
ity that Formica XXXP-36 

Colson Corporati nN ke) 

services its automat 

recorder by phone and n 

killed technicians hac 


from the factor 


Save your engineering time—use our engineering staff 


Formica 


time —redt 


duction schedules 


on? Use post card on last page 


And that’s not all. I 


mn resistar 
transiucene 


unilorm cok 


You can with 
And re member 
idest choice 

cluding 0) 

ind nylon 


regnat 


rmica XXXP-36 


al 0 olte rs | 000 OOO mege him insula 


PHOUST UTE 


| 
itermarki 


oducts te 


) 


dad circuitry 
pper « lad 

ou the 
iminate in 
wade of papel 
n cloth 
phenoli 
mnipl 

Formic 
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NEW PRODUCTS 


alarm or control devices. 

A unique null-balance prin iple 
gives stable’ repeatability of 
0.000025 in. or 0.1 percent of trans- 
ducer span. Linearity is 0.1 per- 
cent. Weight is 13 lb. It is avail- 
able portable or rack mounted. 
Price is $345. Circle P48 inside 
back cover. 


‘ 
\ 
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TAP OT: EPA ea 


‘ 


whe rever 
HIGH OPERATING TEMPERATURES 


are a matter of fact QUARTZ CRYSTAL 
for high reliability uses 


f FPS ee Re ene i TT I BLILEY ELECTRIC Co., Union Sta- 
od 


tion Bldg., Erie, Pa. Type BG6A 
vacuum-mounted quartz crystal 
Then it’s time to face the facts. Just any insulated wire or unit features an AT-cut element 
cable won't meet the test. But you can be sure that there’s produced with newly developed 
a Continental heat-resistant wire or cable that will. And when process techniques which reduce 
you meet high operating temperatures combined with mois- aging to a minimum, insuring high 
ture and corrosive vapor problems, the fact of the matter is reliability. Tolerance of the unit 
ONE Continental wire that offers insulated advantages to is £0.0006 percent of nominal ire 
meet your requirements all ways eran at 26 C; stability bes 
-0.0015-percent maximum devia- 
ELECTRONIC INSTRUMENT INSULATED WIRE ae cere —aegaerrelieaieenpceay- Lites 
25 C over the ambient range from 
600-3006 volt service. Sizes: 32 AWG to 6 AWG inclusive. 55 C to +90 C; aging is 2.0 ppm 
CONSTRUCTION: stranded tinned copper, polyvinyl insulation maximum during the first year of 
with or without nylon jacket. Maximum operating tempera- service under low drive condi 
ture: 100°C tions. The overall dimension is 
CONFORMS TO: MIL-W-16878B 24 in., vacuum mounted in a T-54 
COLOR CODED: 1, 2, or 3 spiral stripes over polyvinyl bem, Sn ‘Setton — mane. 
Complete design specifications 
insulation are given in bulletin 496. Circle 
P49 inside back cover. 


FACT-FILLED CATALOG DEMODULATOR 


NEW, COMPLETE CATALOG OF CONTINENTAL INSULATED 


, . ° ° 
WIRE AND CABLE AVAILABLE ON REQUEST. WRITE TODAY fo airborne applications 


ATLAS ELECTRO-MECHANICAL LAB 
ORATORIES, INC., 14734 Arminta St., 


* 
ontinental P Panorama City, Calif. Model 


ED551 electronic demodulator 


WIRE CORPORATION compares an a-c signal input to 
a fixed reference. Variations in 
WALLINGFORD, CONNECTICUT © YORK, PENNSYLVANIA phase and amplitude between the 


input and reference furnish a 


vation on all items on this page, use post card on last page May 1, 1957 — ELECTRONICS 





aking drawing board dreame come true / 
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—,000) Germanium Diodes 


e()\ 08 BUN 


on 


You electronic engineers show limitless imagination and ingenuity, but 
to help translate ideas into reality you need extra special components, such as Radio 
Receptor Gold Bonded Diodes. Right now they are being used successfully by many 
top-flight companies whose circuits require high forward conductance coupled with other 
stringent characteristics — and the ability to take a beating under grueling conditions 


A complete range of RRco. diode types is available — and if you haven't found the 
type your circuit calls for, no doubt we can make it specially for you. So, if diodes can 
possibly help your project, consult our engineers without obligation. Write Dept. E-5 


Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. 


Subsidiary of General Instrument Corporation 


240 Wythe Avenue, Brooklyn 11, N. Y. « EVergreen 8-6000 


Radio Receptor Products for industry and Government: Selenium Rectifiers « Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Nav gation Equipment 


ELECTRONICS — May 1, 1957 Want more information? Use post card on last page 
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The 72, as a polarized relay 
yarticularly suited to telegraph 
I y gray 


7 use, offers a combination of 
WHAT'S BEHIND THE ; 


extre mely worthwhile operating 


SIGMA SERIES 72 features. Among them are 500 


pulse -per-second speed, freedom 


TELEGRAPH from maintenance for at least a half 


a billion operations (60 ma. 120 


RELAY VDC inductive load), adjustable 


bias and penisitivity, 


In addition, the usefulness 
of 72’s in telegraph service is also 
substantially increased by the 


following three related items: 


OU Amey ak ; STANDARD REPAIR KIT for the 72 
LOSES 6 10 ] 


rae 


contains normally (and easily) replaceable 
parts: two contact screws and one 


ferro-nickel armature 


Tae MAINTENANCE AND ADJUSTMENT 
TT RTT MANUAL for the 72 
describes in detail all service 
operations likely to be needed 
in the field. What and what 
not to do, and the appropriate 
methods, are comprehensively 
set forth and illustrated in 18 pages. 


Available to 72 user 


MODEL 4501 TEST SET permits thorough operational 

checking and adjustment, using either or both coils, of 

the relay under test.* Measures operating (‘trip’) values (either 
manually or automatically), bias, percent -break, and insulation 
Provision is also made for connecting an external drive directly on relay 
coils, and ’scope connection for observing contact performance in bias 
and percent - break tests. Standard relay rack panel mounting, 5%” high, 


less than 6 deep. Case, socket adapters and instruction manual included 


*The Test Set is s mply » useful 
— but not vital accessory to 


telegraph relay use. It performs 
the described tests on not only 
the Sigma Series 72 relay, but on 
our Series 7, the WE 255A (which 
our 72AOZ-160 TS can replace), 


the WE 215, and similar relays 


SIGMA INSTRUMENTS, INC. 


62 Pearl St., South Braintree 85, Mass. 


NEW PRODUCTS continued 


d-e voltage output which is a di- 
rect measurement of the phase and 
amplitude difference between the 
input and the fixed reference 

Input voltage is 0 to 15 v rms; 
reference voltage, 0 to 25 v rms; 
output voltage, 0 to 10 v d-c; fre 
quency response, 30 cps to 100 kc; 
size, 14 in. diameter by 38 in 
long 

The demodulator may be sup- 
plied with either a plug-in o1 
solder-type header. Its ruggedness 
together with its stability versus 
extreme temperature variations 
characteristics, permit its use for 
missile and other airborne appli 
cations. Circle P50 inside back 
cover. 


BRUSHLESS ALTERNATOR 
faster, smaller, lighter 


BEKEY ELECTRIC Co., INC., 1327 S. 
Main St., Los Angeles 15, Calif. A 
new synchronous alternator was 
developed for high speed appli- 
cation. This machine operates 
without rotating windings. The 
illustration shows the smooth 
metallic cylinder which replaces 
the salient poles. Tests were per- 
formed at speeds up to 60,000 rpm 
with excellent results. The ma 
chine can operate as a syn 


chronous motor, alternator or 
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new series 407 
PRECISION 


direct reading frequency meters 


(t a) SERIES 402 new line of temperature compensated 
Precision Direct Reading Frequency Meters provides 
simplified operation with improved accuracy. The SERIES 
402 is designed for maximum scale legibility to increase 
the efficiency of frequency measurements. 


Direct reading over full waveguide frequency range 
High resolution and accuracy 

Hermetically sealed Invar cavity 

Rugged mechanical construction 

Reaction type coupling; 35%, nominal dip 
Non-contacting tuning plunger 

High Q: approximately 8,000 


SERIES 402 PRECISION DIRECT READING FREQUENCY METERS 


SMALLEST 


FREQUENCY | WAVEGUIDE 
40° to | 55°C | SCALE DIVISION 


§85t08.20 [l%x% | UG344/u] 0.01% 
820101240] Ix% UG-39/u | 0.015% 


*Dial connection chart intregal with unit 


Representatives: Los Angeles } C VanGroos Co. Denver. Hytronic Measurements Inc , Chicago KaDell Sales Assoc , Export Szucs Inti CoN Y 
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Hi EART o your 


miniaturization program 


Here is EAD's outstanding contribution to the miniaturization 


program...a one-inch diameter, 400 cycle precision motor, 


engineered for long life and high efficiency, Where 


minimum size and weight are essential, use this 


versatile unit. Modifications include high 


ambient and high altitude versions 


as well as low voltage designs. 


MINIATURE TUBE AXIAL BLOWERS 

For efficient cooling and air change in 
small electronic equipment. Driven by 
EAD's 1” dia, motor. No brushes, no 
arcing, no interference, 


MINIATURE RING MOUNTED FANS 

For peak performance, compactness, 
dependability. Blade dia, small as 2” 
air del, greater than many heavier 
blowers. Uses EAD's 1” dia. motor 


we 


MINIATURE SINE WAVE ALTERNATORS 
For very pure sine wave voltage, high 
power ovtput. Low distortion, light 
weight, permanent magnet flelds. Frame 
sizes begin with 1" diameters 


For additional information on all items on this page, use post card on last page 


SUBMINIATURE CENTRIFUGAL BLOWERS 


For spot cooling. Moves 9 CFM at 1.35 
S.P. Powered by EAD's 1” dia. motor. 


MINIATURE GEAR MOTORS 


Servo, synchronous or induction units, 
primarily for 400 cycle and var. freq. 
operation. Gear ratios up to 10,000 to 
1. Basic types use EAD's 1” dia. motor 


Complete specifications available on request. 


EASTERN 


AIR DEVICES. 
INC. 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


387 Central Ave., Dover, New Hampshire 


NEW PRODUCTS 


continued) 


doubly fed motor. A_ bulletin 
describing operation and sizes is 
available. Circle P51 inside back 


cover. 


a . 

SLOTTED LINE 

for waveguides 

I-T’-EK Circuit BREAKER Co., 601 E. 
Erie Ave., Philadelphia 34, Pa 
Developed to fill a need in the field 
of lower frequency radars and 
scatter communications systems, 
this slotted line for waveguide, 
size WR-2100, features bolted and 
dowled aluminum’ construction 
with probes tunable over the en- 
tire frequency band. It has an 
inherent vswr of less than 1.02 
over the entire applicable band. 
Slope is less than 1.005 vswr. Sizes 
currently being supplied to mili- 
tary and commercial installations 
range from WR-770 through WR 
2300. Circle P52 inside back cover. 


T-R TEST SET 
for 190 kc-400 mc range 


TRAD ELECTRONIC CorP., Asbury 
Park, N. J. The RT-500 tran 

mitter-receiver performance test 
set analyzes weakness and pre- 
dicts possible in-flight failures of 
electronic equipment on aircraft. 
The portable unit is designed to 
furnish all necessary performance 
measurements on t-r equipment in 
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Would you haul 
a 10-ton load 


in a racing Car... 


... Or ina truck? 


the reason for your answer 
is your reason for choosing the 


Ampere x 
20 KW INDUSTRIAL TRIODE 


The AMPEREX 6800 has bee des e rom the j i p for brute force and 
ruggedness That's what y » needa tor ind trial | iT it does not require the 
choracteristics of a commur ations jbe designe Tor performance at high 
frequencie s. As a result, it costs ) jerabl less to roduce. The difference 
engineering and manufac turing costs has been passed on to you The 6800 sts 
omparably less than « mmmunications-t e tubes of similar power capabilitie 
yet it will deliver over 20 kilowatts with outstanding performance into industrial 


loads in induction heating and similar applicatior 


don't buy a racing car when you ne ed a he avy d ity truck Send for spec 


on the Amperex 6800 Net user price $35000 


MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 
RF Power Amplifier and Oscillator — Class C Maximum 
CSS RATINGS, ABSOLUTE VALUES 
D-C Plate Voltage .............. 15,000 volts 


D-C Plate Current ©... 3.5 omps 


TYPICAL OPERATION 
D-C Grid Current (approx.) ....0.25 amps 


HECK THESE | _} FEATURES Driving Power (approx)... 
—— . Peak R-F Grid Voltage ............ 2,000 volts Plate Power Output 
@ Rugged economical tube for induc ee 3.5 amps Industrial Load Output (approx.)..22 kw* 
= *In induction heating applications, the tube will deliver 
in excess of 20 kw measured os BTU equivalent in the load. 


» and dielectric heating up to 
30 megacycles 
@ Heavy wall, high-heat-co 


de capable of absorbing inter 


pe Be mail sr Amperex hos a tube for all of your industrial requirements—including power oscillator 
@ thor tubes, rectifiers, ignitrons, thyratrons, and others. Write for the condensed Amperex 
aati sg tube catalog — a complete listing of all Amperex products. 


in the 


pacity an 
ing i 


230 Duffy Avenue, Hicksville, Long Island, N. Y. 
tn Canado: Rogers Electronic Tubes & Components, 11.19 Brentcliffie Road, Leaside, Toronto 17. 





Higher and still higher levels 

of reliability! That’s what you can 

expect from Electra’s Hermetically- 

Sealed Deposited Carbon Resistors. Sealed 

with a special silver alloy inside an impervious ceramic sleeve, 
you get maximum precision and stability plus maximum 
protection against such extreme conditions as: High temperature, 


+, 
si 


radical, temperature changes, high humidity, rough 
handling and exposure to chemicals. And it’s 
available in sizes as small as the Ygth watt 
shown below in actual size. 


Sealed-in Reliability 


IN SMALL SIZES 


HLEC TRA. 


DEPOSITED CARBON 


RESISTORS 


HERMETICALLY SEALED 


Eleven Sizes to Choose From 


Get all the facts on Electra's complete line 
of Hermetically Sealed Deposited Carbon Re- 
sistors. Eleven sizes from Y% through 2 watt, with 
a wide resistance range in all sizes, We'll be happy to 
send you information too, on Electra’s complete 
line of Standard Deposited Carbon Resistors 
and our Molded (plastic encapsulated) De 
posited Carbon Resistors. Write today. 


4051 Broadway, Phone: WE. 1-6864 
fe 7] WETS 
f 


Kansas City, Mo. 


For additional information 


on all items on this page, use post card on last page 


NEW PRODUCTS continued 
the 190 ke to 400-me range 

The test set consists of a trans- 
mitter performance monitor, two 
r-f signal generators covering the 
190 ke to 400 me range and a 
multirange 20,000 ohm per volt 
d-c or 5,000 ohm per volt a-c meter. 
It has been approved by 
Navy. Circle P53 
cover. 


3u Aer- 
inside back 


DELAY LINE 


features new design 


STURRUP, INC., 50 Silver St., Mid- 
dletown, Conn. The Polyplane de- 
lay line introduces a new concept 
in the manufacture of solid ultra- 
sonic delay lines and makes pos- 
sible longer delays than hereto- 
fore available—6,000 psec and 
longer. 

The Polyplane design permits 
the use of smaller quartz blanks 
for virtually all delays resulting 
in a more compact and lighter 
weight unit. This design also re- 
sults in a general reduction of 
spurious response and low band- 
pass ripple. 

Complete details are available 
from the company. Circle P54 in- 
side back cover. 


MULTISTAGE BLOWER 


for computer applications 


ROTRON MFc. Co., Schoonmaker 
Lane, Woodstock, N. Y. A line of 
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If you’re an engineer whose 


future is being held up... 


TAKE A LOOK AT THE FUTURE 
YOU CAN ENJOY RIGHT NOW 
AS A DOUGLAS ENGINEER! 


It’s important that you use your full talents now... 

if you are to expand in your job. This requires 
assignments of the scope you will find at Douglas... 
assignments that allow you to accomplish more 

and gain rich rewards. Many opportunities exist 

for career-minded engineers in modern Douglas plants 
and testing facilities across the nation. For example... 


THERMODYNAMICISTS ARE NEEDED NOW! 

Mechanical Engineers work on all phases of analysis, 
design and installation of equipment involved in heating, 
cooling and air distribution at high speeds. 


For important career opportunities in your field, 
write: 


c. C. LaVENE 
DOUGLAS AIRCRAFT COMPANY, BOX N-620 
SANTA MONICA, CALIFORNIA ; 


go wit, j ys 
CC MOUGLAS <»_— 
| y - 


> 


FIRST iN AVIATION 
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NEW PRODUCTS continued 
new multistage centrifugal blow- 
ers allow delivery of 25 to 350 cfm 
at static pressure of 10 to 55 
inches water column (2 psi) on 
suction or pressure. These blow- 
ers incorporate three to nine cas- 
caded pressure stages. They have 
no wearing parts and are direct- 
coupled (no belts) to a 34 to 2-hp 
induction motor which is an in- 
tegral part of the unit. The shaft 
speed of the blower being only 
3,400 rpm, noise levels are rela- 
tively very low. 

The peculiar construction of 
the model L blowers results in 
small size and light weight as re- 
quired by electronic, instrument 
and computer applications. This 
unit was primarily designed for 
computer tape slack control. Cat- 
alog sheets 40302-1 and 40302-2 
give complete dimensional and 
performance specifications. Circle 
P55 inside back cover. 


New High-Temperature UNION AC Relay rated 
from -65° C. to 125° C., 115 Volt, 60 to 400 
cycles. Suitable for airborne circuits, including 


jet planes and missiles. 


Miniature relay applications are get- 
ting hotter all the time 


and many of 
them call for self-contained AC relays. 

‘To meet these needs, UNION has de 
veloped AC relays incorporating silicon 
rectifier assemblies. They'll withstand 
to 125° C 
The size is the same as the 85° C 
UNION AC Relay. 

New Hi-Lo Contacts, too! These 


temperatures from —65° C, 


contacts permit switching loads of two 
amperes or dry-circuitry level in the 
one relay, Or, you can get gold alloy 


contacts for dry-circuitry use. 


OTHER ADVANTAGES 


Vibration resistance up to 1,000 cycles at 15 
G's and shock in excess of 50 G's 


Life expectancy. Tested through 1,000,000 
operations 


Coil resistance. 3,700 ohms. 


Small size, lightweight, Measures only 4" 
higher than our DC relays and weighs about 5 oz 
All other construction features are the same as the 
DC telay 


Types and Mountings. Available in 6 POT or 
4 POT models, plug-in or solder-lug connections 
and all the usual mountings 

Meets of exceeds all requirements of MIL -R-575 
MIL-R-25018, and MIL-R-6106B 

Write for complete information. Ask tor Bulletin 
1012, 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


For additional information on all items on this page, use post card on last page 


PITTSBURGH 18, PENNSYLVANIA 


UFH TRANSMITTER 


operates from 240-v source 


LEVINTHAL ELECTRONIC PRODUCTS, 
INc., 760 Stanford Industrial Park, 
Palo Alto, Calif. The complete 
375 to 750-me model PC57 trans- 
mitter utilizes an Eimac X-564-B 
klystron to produce 15-kw peak 
power with maximum duty cycle 
of 0.1 Pulse length continuously 
variable from 4 to 3,000 psec and 
rate is continuously 
variable from 5 to 500 pps. Pulse 


repetition 


' 
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How to keep informed on the 


part of your business 


AT YOUR FINGER TIPS, issue after issue, is one of your richest veins 

of job information — advertising. You might call it 

the “with what” type — which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared specifically to the betterment 
of your business, this is the kind of practical data which may 

well help you do a job quicker, better — save your company money. 


Each advertiser is obviously doing his level best to give you 
helpful information. By showing, through the advertising pages, how his 
product or service can benefit you and your company, he is taking 


his most efficient way toward a sale. 


Add up all the advertisers and you’ve got a gold mine of current, 
on-the-job information. Yours for the reading are a wealth of data and 
facts on the very latest in products, services, tools. . . 

product developments, materials, processes, methods. 


You, too, have a big stake in the advertising pages. Read them regularly, 
carefully to keep job-informed on the “with what” part of your business 


aI a tae 


0 Me McGRAW-HILL PUBLICATIONS 


ELECTRONICS — May 1, 1957 





FO ry a 
. ; 
| ‘@ neat switch... 


e . 


P 
_ 


- 
7 


G-E GLOW LAMP PROVIDES NEW, 
LOW-COST CIRCUIT CONTROL 


Before a G-E Glow Lamp starts, it is essentially an open circuit. 
When the lamp is biased to a point just below its starting voltage, 
the application of a pulse sufficient to raise the applied voltage to 
that which ts required for starting causes the lamp to conduct 

and the pulse to be transmitted to the other components. Apply 


reverse pulse and the lamp is extinguished, the circuit broken. 


A Single G-E Glow Lamp May Serve As A: 


RELAXATION OSCILLATOR « LEAKAGE INDICATOR 
SWITCH e« VOLTAGE REGULATOR ¢ VOLTAGE INDICATOR 


If you'd like more information on the amazing 
G-E, Glow Lamps, send today for your free copy 
of the folder, *““G-E Glow Lamps for Pilot and Indi- 
cator Use’’.,Write: General Electric Co., Miniature 


Lamp Dept. E-4, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


NEW PRODUCTS continued) 


rise and fall time are both less 
than 1 psec. 

Equipment consists of a 15-kv 
d-c 0.15-ampere power supply; a 
500-v focus-electrode supply; a 
6-v 40-ampere klystron filament 
supply; three 150v 5-ampere focus- 
ing-magnet power supplies and a 
special modulator unit. Circle P56 
inside back cover. 


SIGNAL CONVERTER 


for telemetering uses 


DYNALYSIS DEVELOPMENT LABORA- 
TORIES, INC., 11941 Wilshire Blvd., 
Los Angeles 25, Calif. Model 
4-1103 high-level instrument sig- 
nal converter is a three-channel 
instrument designed for teleme- 
tering applications. The system 
converts signals from 400 eps 
transducers to 0-5 v d-c for tele 
metering inputs, 

Conversion by a crystal diode 
demodulator eliminates all ampli- 
fiers from the signal circuits, as 
suring gain stability and zero sta- 
bility. Frequency and voltage 
regulated power is supplied to the 
transducers. Linearity of the de- 
modulated signal output is 0.5 
percent. Circle P57 inside back 
cover. 


PROGRAMMER 


multichannel device 


PHOTOGRAPHIC PrRopuUCcTsS INC., 1000 
No. Olive St., Anaheim, Calif. 
Type MPR-13 multichannel pro- 
grammer provides up to 13 chan- 
nels for any type of electrical 
programming, either of a repeat 
cycling or a random nature. It 
weighs only 3 lb 10 oz and meas- 
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«pm with UNIVAC’ 


“lM WITH UNIVAC’®... your password to a new and exciting world of oppor- 
tunity. A career with Univac takes you behind the scenes of important developments 
in national defense, scientific research, business and industry. The tremendous ad 
vances made by Univac in automatic data processing and automation vitally affect 
all of these fields 

Become a member of the team that designs and builds the world-famous Univac 
electronic computers. Build a future for yourself in the most fascinating, fastest- 
growing industry of our times. Investigate the outstanding opportunities now open 
to you at Univac — world leader in this industry 

You'll be proud to say: “I’M WITH UNIVAC.” 


Remington. Hand Univac. 
DIVISION OF SPERRY RAND CORPORATION 


Check the following openings at any of these three locations 


PHILADELPHIA, PA. 


Electronic Engineers Logical Designers 


Physicists, Programmers, Mathematician 


Send complete resumé to Mr James 


Drumm, Dept. PMy-2, 1900 W. Allegheny 
Ave., Philadelphia, Pa 


SO. NORWALK, CONN. 


Mechanical Engineers (graduates BS 
and MS levels), Design Engineers, with 
or without formal degree, if qualified 
Send complete resumé to Mr. Robert 
Martin, Dept. NMy-2, Wilson Ave., South 


¢ 
Norwalk one 


ST. PAUL, MINN. 


Electronics Engineers, Mechanical Engi 
neers, Electronic Design Engineers, Engi 
neering Writers, Physicists, Mathema 
ticians. Send complete resumé to Mr 
R. K. Patterson, Dept. SMy-2, Univac 
Park, St. Paul 16, Mine 





Do YOU Know 


..» the field of ELECTRONICS is the most advanced and 
fastest growing in the world, offering the largest range of 
jobs for technicians and engineers in history? 


Do YOU Know 


. . » PHILCO TechRep is the world’s largest Field Service 
organization and because of this leadership can offer you— 


@ unlimited advancement 

® opportunity to work any place in the world 

e experience in the most advanced fields of electronics and 
guided missiles 
personal security, real challenge, top salary and com- 
pensation for your skills 


Do YOU Know 


e Philco electronic experts help prepare you for your 
TechRep Service career 


@ Philco’s especially written Home Study Course keeps you 
posted on latest electronic techniques, including radar, 
guided missiles and transistors 

e Philco provides financial assistance to continue your 
education ‘ 


Do YOU Know 


Philco not only will help you select the position in 
Electronics best suited to you but can and will provide you 
with periodic reports as to the openings in our world-wide 
organization for which you may be qualified. 


Get The FACTS About Your Future With Phileo: 


Send Now to Dept. 19-A 


for The Complete Story on What Makes The Philco TechRep Division — 


TUM me mL hen rae 


MAUR 


22nd & LEHIGH AVE., PHILADELPHIA 32, PA. 


NEW PRODUCTS 


2 in. by 3 in. by 6 in 


ure 

The device has an accuracy of 
the order of one part in approxi- 
mately 50,000 even though it was 
designed to withstand the rigor 
of missile and aircraft usage. For 
utmost ruggedness it is manufac 
tured to extremely close tol 
erances and is housed in a mag 
nesium casting for a high degree 
of strength and _ resistance to 
shock and vibration w-thout im- 
posing a high weight penalty. 

Additional information and 
prices are available. Circle P58 
inside back cover. 


SLOTTED LINE KIT 


with universal carriage 


DIAMOND ANTENNA & MICROWAV!I 
Corp., 7 North Ave., Wakefield, 
Mass. The D1C-6207 slotted lines 
and universal carriage are de- 
signed to provide a maximum of 
flexibility and accuracy for stand 
ing wave measurements in the 1.7 
to 5.85-kme region. The basic de 
sign consists of a rugyed uni- 
versal carriage which will accept 
interchangeable precision slotted 
ections in five different wave 
guide izes RG-104/U, 112/U, 
18/U, 49/U and WR-229.) 

Other features include a sta 
tionary spinner knob for vernier 
control of probe position, a push- 
button release control for rapid 
probe positioning, a scale vernier 


with zero reference at the plane of 
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NEW PRODUCTS continued 


the load flange and low residual 
vswr Circle P59 inside’ back 
cover. 


METAL FILM RESISTORS 


in values through 1 megohm 


WESTON ELECTRICAL INSTRUMENT 
CorP., Newark 12, N. J. The com 
pany’s line of Vamistors (preci 
sion metal film resistors) is now 
available in resistance values up 
through one megohm. They have 
special resistance alloys fused 
into the inner surface of a moi 

ture sealed ceramic tube in a di 

persed form which renders the 
unit virtually impervious to the 
effects of abrasion, thermal shock 
and temporary overloads. In addi- 
tion to having a temperature co 
efficient better than +50 ppm per 
deg C, the Vamistor is noise free 
with excellent h-f performance 
Circle P60 inside back cover. 


HARNESS ASSEMBLY 
multi-breakout type 


PACIFIC AUTOMATION PRODUCT 

INc., Los Angeles 17, Calif., ha 
available engineered cable sys 
tems developed to meet the exact 
physical, electrical, environmental 
requirements of electronic sys 
tems, using neoprene-jacketed, 
multiconductor, custom-built cable 
Circle P61 inside back cover. 


TERMINALS 


hermetic seal units 


INTERNATIONAL RESISTANCI 

401 N. Broad St., Philadelphia 
Pa., now offers miniature units for 
superior hermetic sealing of all 
types of electrical components 
Known as type LT, the terminals 


are designed to meet all military 
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How 


PHILCO 


protects transistor quality 


with 3 f) 


MICRO-VISION 


From quality control on automated assembly 


lines to final inspection, Bausch & Lomb 
ACTUAL 


Stereomicroscopes assure precision SIZE 


production at the Lansdale Tube Company, 

Division of Philco Corporation, Inspectors 

see clear, sharp magnified views of tiny 

transistor components barely visible to the 

unaided eye. Work is seen right-side-up, in 

natural 3-dimensional relief. Freedom from eyestrain 
and discomfort increases efhiciency. The result: pre 
cision standards that assure distortion-free sound 

in Philco-equipped transistor radios. . . speed 


and reliability in Philco-equipped computers 


MAIL COUPON TODAY FOR VALUABLE 
3-D MICRO-VISION DATA BOOK 


BAUSCH & LOMB OPTICAL CO 
61417 ST. PAUL ST., ROCHESTER 2, N 


Please 


BAUSCH & LOMB Ke 


fits exact me 
NAME 

TiTce 
COMPANY 
ADDPESS 


cry ZONE STATE 


Lee aus au au ane a am ow Gm amp. am om and 


ast page 





Ceramicons 


e 
xX 


Disc me, Ceramicon Tubular 
Ceramicons 


Trimmers 


OU cana vely O17 


ERIE 


CERAMIC DIELECTRICS 


The heart of any ceramic capacitor or trimmer is its dielectric. 
In the ceramic dielectric are developed the electrical properties 
of the capacitor or trimmer. ERIE can provide any type of 
ceramic for dielectric use currently on the market. ERIE also 
makes many special ceramic dielectrics with unusual qualities, 
which are not available elsewhere. 

Through constant research and development in its Ceramic 
Department, ERIE has maintained leadership in production 
of highest quality ceramic capacitors and trimmers, outstand- 
ing for their excellent stability and fidelity to specifications. 

Quality Control in the production of ceramic bodies is of the 
utmost importance. At ERIE control starts with rigid testing 
of raw materials. Further control is maintained by testing at 
various stages throughout the production process. 

ERIE is enlarging its facilities through the construction of 
a modern new ceramic plant at State College, Pa. Included in 
the new plant will be a thoroughly equipped research and test- 
ing laboratory and the most efficient production machinery, 
most of which has been designed by ERIE engineers. 

If you desire quality ceramic parts contact the ERIE repre- 
sentative in your area. We have modern facilities to accommo- 
date your requirements. 


ERIE. 
OLLIE 


ERIE ELECTRONICS DIVISION 


saba) ad Sched ahead teh Abed 
q f Posse an 


Aira) Ty 


HOLLY SPRINGS, MISSISSIPPI * LONDON, ENGLAND * TRENTON, ONTARIO 
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NEW PRODUCTS continued 


and commerical application re 
quirement 

A body of molded Fluorocarbon 
plastic insulates the solder seal 
ring from the feed-through lead 
Type LT’s are unaffected by high 
humidity and are chemically inert 
to organic solvents, acids, alkalies, 
oils and fumes. They successfully 
overcome electrolysis under high 
d-« voltage, low corona break- 
down voltage, low operating tem 
peratures, inconsistent hermetic 
seals and similar limitations 

The terminals are specifically 
designed for requirements such as 
superior insulation resistance, 
zero moisture absorption, high 
arc-over resistance, wide tempera- 
ture range, thermal shock and 
miniaturization. Circle P62 inside 
back cover. 


weighs less than 30 Ib 


THE MAGNAVOX Co., Fort Wayne 
1, Ind., has designed a new light- 
weight automatic direction finder 
for use in aircraft. The complete 
ystem, including cables, weighs 
less than 30 Ib, in contrast to the 
80-lb weight of currently used 
equipment. The space requiremeni 
has been reduced by a factor of 
two-thirds 

The system includes a new loop 
antenna that is electrically inter- 
changeable with the AS-318B 
loop commonly used. The loop has 
been streamlined to the extent 
that it protrudes only 24 inches 
from the aircraft fuselage and 
readily permits flush mounting 
as required for supersonic air- 
craft 

The adf operates from any radio 
signal between 190 and 1,750 ke 
and automatically displays the 
compass bearing of the received 
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NEW PRODUCT 


signal with re o the aircraft 


heading. The 

tem also ry ‘ a communica 

tions ceive The system has 
passed rigid opera 

tional and environmental test pro 

grams. Circle P63 inside’ back 

cover. 


SLIDE-RULE CALCULATOR 


for circuit computing 


ELECTRONS, INC., 127 Sussex Ave., 
Newark, N. J., has available a 
convenient slide rule type calcu 
lator for computing rectifier and 
thyratron circuits. The calculator 
makes it possible to readily deter 
mine design parameters for all of 
the most frequently used circuit 

To obtain one, send 25 cents for 
handling and mailing. Circle P64 
inside back cover. 


OSCILLOSCOPE 
response d-c to 300 kc 


ALLEN B. DUMONT LABORATORIES, 
INC., 750 Bloomfield Ave., Clifton, 
N J Ty pe 105 } a ensitive com 
mercial oscilloscop vhich fea 
tures a full-seal amplitude 
measuring range of 1 mv to 500 vy 
in 17 step and is capable of re 
solving a 20-yv signal. Frequency 
response extends from d to 500 
ke. It is capable of reading di 
rectly microvolt out yf strain 
gages, ) ? ick accel 
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FEATURING: 
@ Automatic clip assembly 
@ Automatic connector cutting 
@ Automatic component soldering 


RESULTS: 
@ Lower production costs 


@ Higher reliability in solder connections 
@ Easier servicing 


E RIE supplies the customers’ complete component pack- 
age: electronic components, molded plastic parts, metal 
st ampings, and embossed wiring boards available from 

various ERIE divisions; as well as other components pur- 
chased from other manufacturers. 


For more complete information regarding the ERIE 3976 Strip Package, 
and ite practical application in the solution of your individual problema 
write to Engineering Department, Electro-Mechanical Division, Erie 
Resistor Corporation 


mite eR ee abe 


ERIE RESISTOR CORPORATION 
Main Office ERIE, PA. 
ERIE, PA. * HAWTHORNE, CALIF 
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INDIUM 


IN COMMERCIAL QUANTITIES | METAL 


INDIUM 
METAL 


99.97 + % 


a 


INDIUM 
FOIL AND 
RIBBON 


QUALITY 


at the Indium Corp. of 
America means: purity 
of metals, and strict 
adherence to spec ifica 


tions 


SERVICE 


means prompt delivery 
to customers, and tech 
nical help in specific 


uses of Indium 


RESEARCH 


means ‘forward look 
ing with respect to 
new produc ts and new 


techniques 


THE INDIUM CORPORATION OF AMERICA 


SPECIALLY 
REFINED 
99.999 % 

PURE 


et! 
SPHERES 


“INDALLOY”’ 
INTERMEDIATE 
SOLDERS 


eel) 
POWDERS 


49 2P\, 
(eo) 4 tee) 
O 


3 indium T l=9'4 
18 nator 


) 


58 5p 


n 


ANE 14:76 


~ NSU iu@— 


AVAILABLE IN FORMS FOR 
INDUSTRIAL APPLICATIONS 
When you think of INDIUM, think of The INDIUM 


Corporation of America as your first source of 
supply 

Through years of research and experimentation, 
we have developed the techniques of producing 
INDIUM in quantities for use by industry. Along 
with our ability to supply INDIUM in various 
forms, we also offer technical help in its applica 
tions to your own product development. 


Our experience is at your service. 


WRITE FOR 


New Indium Bulletin 
of Pellets and Spheres 


“Nomographic Charts 
Weights per Thousand 


in Grams 


with Alloy Analysis Equation.” 


1676 LINCOLN AVENUE 


Since 1934 Pioneers in the Development and 


Applications of Indium for Industry 


For additional information on all items on this page, use post card on last page 


UTICA, NEW YORK 


NEW PRODUCTS continued 


erometers and other transducers 
without the normally required 
preamplification. 

Front panel controls permit 
selection of 19 accurately cali- 
brated linear sweeps extending 
from 0.5 see per cm to 0.5 psec per 
cm. Overall accuracy of amplitude 
measurement on the Y-axis is 
within 5 percent of full scale, 
which includes errors linearity 
of the amplifier, input attenuator 
and ert. Circle P65 inside back 
cover. 


TERMINAL BLOCKS 


have Mylar insulation strip 


KULKA ELEcTRIC MFG. Co., INC., 
638 S. Fulton Ave., Mt. Vernon, 
N. Y. The Seal-Back terminal 
block features a Mylar insulation 
strip on the back completely cov- 
ering and sealing in all counter- 
bores having screw ends. Top 
view shows the exposed holes on 
back of regular terminal block; in 
the bottom view, all holes are 
covered except the two mounting 
holes at each end. This improve- 
ment eliminates the need for and 
use of separate insulation and 
marker strips, with extra pieces 
and extra handling. It also simpli- 
fies mounting and wiring work. 
The Mylar used is one mil thick, 
plus 14 mils for cement, making 
the overall thickness 24 mils 
Dielectric strength is 5,000 v. 
Circle P66 inside back cover. 


IMAGE ORTHICON 


for industrial applications 


RADIO Corp. OF AMERICA, Harrison, 
N. J., has announced a tv camera 
tube designed especially for use in 
industrial and scientific-research 
tv applications involving — ex- 
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RCA ELECTRONIC INSTRUMENTS 


human 
intensity light images » that the 
eye can letail n tne ampli- 
fied images when they are brightly 
displayed on a tv picture tube 
When used in a standard tv 
tem and with proper low-noise 
amplifiers, the 6849 can produce 
ignal information with illumin 
ation on the photocathode a low 
as 0.00001 foot-candle. Circle P67 


inside back cover. 


\ 


Get All Six oc BRE rns 
Important 345 


IMMEDIATE DELIVERY 


Featu res Pre ee ee ee 


Here's a DC Null Voltmeter built to qual 


ity standards with six superior features 


SPECIFICATIONS 


VOLTAGE RANGES 


. : i 0-10, 0-100, 100-200, 200 
Flexible input. It can be positive, nega- 100, 300-400, 400-500, 


tive, or neither side grounded. 


500-600 volts DC. Positive, 
. negativ »” neither side 
Calibrated voltage output for external grounded 
recorder amplifier, sensitive laboratory 
ABSOLUTE ACCURACY 


galvanometer, etc. 


THERMAL RELAY Simplicity of operation. 


with spdt contacts 


10 millivolts be 
ind 10 volt 100 


between 10 and 


Infinite impedance at null. 


WRIGHT CORP Lra ; 
Long-life Mercury battery. 
RESOLUTION 


memory relay ji bistable Both cabinet and rack models. 


At lea hillivolts between 


dela relay with spdt snap-actior 0 and 10 volts. 50 millivolts 


t een ane ( 
acts. The relav is thermally Let our representative show you how betw 10 and 600 volts 


} 
operated, having two separate RCA Precision Electronic Instruments INPUT IMPEDANCE 


. 
t “a eat ‘rve can ( Crease ron tivit NA 
circui Each heater serve mean If 1 productivity ) ficient sil: Miiatiate ieee 


movable rry from obligation 2.5 megohms per volt at “% 


the other The re division off null 
Just write to RCA Department 5-46, 
istable remain in 


Building 15-1, Camden, New Jersey POWER REQUIRED 


» contact po tion 
100-135 volts, 50-60 cycle 
the appropriate 


time delay 


24 watts 


operatior 


RADIO CORPORATION Inctrument 
OF AMERICA Engineering 
COMMERCIAL ELECTRONIC PRODUCTS Representatives in 
, CAMDEN, N.J Principal Cities 


In Canada: RCA VICTOR Company ltd. Montreal 


last page 





FERRITE 
ISOLATOR 


for Laboratory 
Test Bench Use 


Use this Ferrite 
ee Isolator in your 
W177-2C-1 microwave setup 

for maximum 


© frequency stability. 


Typical Performance Curves 


CHECK THESE FEATURES: 


Broad Band — Usable from 8.2 to 10.2 
KMC 


High Isolation—A minimum of 25 db 
over the band 


Insertion Loss —Less than 1 db 
Small & Compact—Only 2'% inches 


FREQUENCY (kK Mm < long — weighs only 14/2 Ibs 


UG39/U flanges. Will absorb up to 
-— 10 watts reflected power 
Price $! 35 00 each f.0.b ; Van N 1yS, 
Calif 
Delivery —From stock 


FREQUENCY (KMC) Order Model W177-2C-1 


V.S.W.R For custom-made isolators for 


pecific radar & microwave appli 
cat ou can depend on the skill 
of the Kearfott organization 
Kearfott, Western Division, ha 
complete facilities for waveguid 
FREQUENCY (K.M¢ yroduction, with qualified expert 
ist in solving your problem 
hely ou 


out COMPANY, INC. 


LITTLE FALLS, NEW JERSEY 


/ WESTERN DIVISION 


DEPART MEN 


For detailed 14844 OXNARD ST. . VAN NUYS, CALIF 
information, ask 
for bulletins on GALES Orevene 

: Eastern Office Midwest Office South Central Western Area 
new Ferrite 1378 Main Ave 188 W. Rand t Office Office: 
Isolators and ( ton, NJ Chicag 6115 Denton Drive | 253 Vinedo Ave 
Radar Test sets Dallas, Texa Pasadena, Calif 


, ny 
‘ 


For additional infor 


NEW PRODUCTS ontinued 


power is 2.7 w for each heater 
The relay has a life of at least 
500,000 operations under average 
operating condition Circle P68 
inside back cover. 


JA 


Bi > 


SHOCK MACHINE 


variable duration 


ASSOCIATED TESTING LABORATORIES, 
INC., Clinton Road at Route 46, 
Caldwell, N. J., has available a 
shock machine designed, manu- 
factured and calibrated in accord- 
ance with the test requirements of 
Specifications MIL-S-4456 and 
MIL-E-5272A, Procedure II. It 
features 150-pound test-load ca- 
pacity with shock up to 60 g’s. 
Arrangement of blocks allows for 
hock duration of 6.5, 11, 18, 24 
and 82 milliseconds. Price is 
$2,550. Circle P69 inside back 


cover, 


MOUNTING SYSTEM 


for airborne applications 


ROBINSON AVIATION, INC., Teter- 
boro, N. J., has deve loped a Met- 


L.-Flex center-of-gravity mounting 


mation on all items on this page, use post card on last page May 1, 1957 — ELECTRONICS 





NEW PROT 


transmitter 

unit ae veloped I Minneapolis 
Honeywell for airborne applica- 
tions The specialized mounting 
ystem incorporates pressure and 
electrical connectors as part of 
the supporting structure of the 
mounting. This 
installation and 
the equipment 
an integral package 

Constructed of aluminun 

teel throughout, the model 
lightweight mounting syster 
inaffected by adverse operating 
condition Natural frequency 
the model 1323 is between 6 to 
cps while the amount of vibration 
isolation provided is approxi 
mately 90 percent at 3 rhe 
ystem is readily 
military application Modificz 
tions are available upon reques 


Circle P70 inside back cover. 





CHECK-OUT SYSTEM 


for automatic missiles 


IKLECTRO INSTRUMENT 


Cra! Hal Dieg 


ELECTRONICS 


profile of a 


the Lenkurt 
engineer 


Special, because with Lenkurt 
leading specialist in tele- 
communications — he has found the 
challenges and inspirations, the 

Try lear tee Beasts mated 


add up to a truly satisfying career 


NTel lolol ee MCE ele laliire 
and building the communications 


eT ole olleldse) a 


Special, because at San Carlos, on the 
sunny San Francisco peninsula, he 
has found the ultimate in what is known 


the world over as ‘‘California living." 


4 few very special guys whose field of 
interest is communications will find these 


opportunities at Lenkurt most attractive: 


Project Engineers — High level positions 
TU Re ee el rile Mult iielay 
in communications equipment design, 
component development, or systems 


planning. Graduate study desirable 


Electronics Engineers — Knowledge of circuit design 
including amplifiers, oscillators, modulators, 

and regulators, utilizing tubes and transistors. 

Good background in test procedures 

and test equipment; BSEE with communications 


option desirable. 


Assistant Electronics Engineers — Graduate 
engineers who have an interest in circuit 

Ce A eR ed eam lal ode ee) 

elem eds dC eR ule) le eel mela) 

engineering team working on 


advanced development projects 


ELtLecTRiIc 


San Carlos 3, California 


Please send your resumé to Dan Foster, Engineering Placement Manager 





~ MEASURE NOISE AND 
FIELD INTENSITY FROM 
150 KC TO 1000 MC- 


WITH ONE METER! 


Quickly + Accurately « Reliably 


Noise and Field Intensity Meter 
Model NF-105 
(Commercial Equivalent of AN/URM-7) 


Noise and Field Intensity Meter Model 
measurements of RF interference and 


Empire Device 
NF-105 permit 
field intensity over the entire frequency range from 150 
kilocycles to 1000 megacycles. It is merely necessary to 
elect one of four individual plug-in tuning units, depend 
Tuning units are 
readily interchangeabl can be used with all Empire 
Devices Noise and Field Intensity Meters Model NF-105 


now in the field 


ing on the frequency range desired 


Fach of the four 
one RF amplifier stage with tuned input. Calibration fos 


eparate tuning units employs at least 


noise Measurements is easily accomplished by means of 
the built-in impulse noise calibrator, With this instrument 
costly repetition of components common to all frequency 


ranges 1s climinated because only the tuners need be 


12/MF 105: 


200. 400MC changed, The same component indicaling circuits, cali 
brators, RF attenuator and audio amplifier 


and power supplies... are used at all times 


detectors 


Noise and Field Intensity Meter Model NF-105 is accu 
rate and versatile, it may be used for measuring field in 
tensity, RF interference, or as an ultra-sensitive VTVM 
A complete line of accessories ts available 


13/NF-105 
400-1 000M 


For complete performance data, send for Catalog No. N-356 


NEW YORK Digby 01240 @ SYRACUSE GRanit 4.7409 © PHILADEL 

PHIA StHerwood 7-9080 @ BOSTON .TWinbrook 4.1955 @ WASHINGTON 

DEcatur 28000 @© ORLANDO, FLA OR \ando 

7 7HO1L @ ORTROIT. BRoadway 52900 @ CLEVELAND EY: 

2 4114 @ OAYTON.* 87904 @© CHICAGO. EStebrook 
MA 3.0343 @ FORT WORTH Wal 

ve 8 9632 @© LOS ANGELES. REput 

t 3.4455 @ CANADA MONTREAL. REG 

41226 @ HALIFAX HAlitax 


33524 @ ATLANTA 


roree 

0 2700 @ DENVER 

t 64444 @© ALBUQUERQUE. alr 

28103 @ PALO ALTO-DAv« 

t 3.6502 @ TORONTO -WAinut 

4 6487 @© EXPORT NEW YORK ..MUrray 
2.3760 


EMPIRE DEVICES 
PRODUCTS CORPORATION 
38-15 BELL BOULEVARD + BAYSIDE 61 * NEW YORK 


manufacturers of 


FIELD INTENSITY METERS « DISTORTION ANALYZERS * IMPULSE GENERATORS + COAXIAL ATTENUATORS + CRYSTAL MIXERS 


134 For additional informatio 


on all items on this page, use post card on last page 


NEW PRODUCT 


inits for monitoring junctions un 


cle test Measurement unit are 
the model 45P a-c/d-c digital volt 
meter and the model 265P time in 
terval meter. 

Complete details on the system 
are available from the manufac 
Circle P71 back 


ture? inside 


cover, 


MINIATURE RELAY 


with snap action 


MAGNECRAFT ELECTRIC Co., 3350 
W. Grand Ave., Chicago 51, Il 
Enclosed snap-action contact is a 
feature of the class 
type relay 


open 
The new relay has con 
tact rating of 10 amperes at 115 v 
a-c, noninductive load. It can be 
furnished 


with one snap action 


switch for spdt contacts or with 
two switches for dpdt contacts 
It is also available with plug-in 
mounting, 

The relay is furnished for d-c 
operation to 230 v 
to 440 v. Approximate overall di 
mensions are 24 in. 


- 60-cycle a-c 


long, 14 in 


high and ly in. wide. Circle P72 


inside back cover. 


RUGGED, LIGHT TWT’S 


cover 2 to 12-kmc range 


, Menlo Park, 
Calif. Covering the range 2 to 12 


C{EISLER LABORATORI 


kme, a new line of eight traveling- 


wave tubes offers a specially de 


signed, rugged, lightweight con 


truction ranging from 5 to 7-lb 
total weight including a combined 


capsule and olenoid which not 


only permits size and weight re 
duction but also minimizes power 
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requirements for the solenoid 

Four of the tubes cover the 2 to 
i-kme range with power outputs 
from 10 to 30 dbm and small 
signal gains from 28 to 34. Two of 
the tubes cover the band from 
to 8 kme with 10 and 30-dbm out 
puts and small-signal gains of 30 
to 32. Two more cover the range 
8.2 to 12.4 kme with power out 
puts of 20 and 30 dbm and small 
ignal gains of 25 to 30 db 

A parallel series of eight tubes 
in the encapsulated, separate 
solenoid type is available to cover 
the same operating specifications 
with total weights ranging from 
10% Ib to 20} Ib over the range 
Circle P73 inside back cover. 


Py 


BA i PRL AMP. Fan 


PREAMPLIFIER 


a transistorized unit 


ALLEN B. DUMONT LABORATORII 
INC., 750 Bloomfield Ave Clifton, 
N. J. Type 407 differential 
amplifier is 

offering a ci 

ratio of a mil 

for use with 

oscilloscope, the 


fies low-ley 


transduce! 


ELECTRONICS — May 


Make 
every face 


a happy face with leyse Precision 
LITHOGRAPHY on METALS 


Designs for dials, instrument plates, bezels, panels 


and others reproduced with hairline register accuracy 


ttering and marking close color 
regist printing and embossing, free fror blur 
rr smudge plu mooth over-all finishing and 
blanking with burr-free edge are hat you can 
xpect o1 our parts from Leyse 
uch lithography is but one of several method 
mploy i h production of decorative 
etal x aa ig | rpre and silk sereen print 
ing, along full range of finishing and 
production ( are also available 
Since { ; j ica leading industrie have 
ecognized xacting vorkman hip and 
K perience or producing quantit unit vith con 
tant prod on onomy and quality. Write for 
ample and rie your blueprint for quotation 


Your i Vil our prompt attention 


LEYSE PRODUCTION FACILITIES INCLUDE: 
LITHOGRAPHING 
LETTERPRESS PRINTING 
SILK SCREENING 
ROLLER COATING 
SPRAYING 
SATIN FINISHING 


SUNBURST FINISHING 
BRONTZING 
EMBOSSING 
STAMPING 

FORMING 

SPINNING 

DRAWING 
DEBOSSING 
PUNCHING 


CIRCULAR BRUSH FINISHING 
HORIZONTAL BRUSH FINISHING 


Dials and instrument Plates—Special Contract Products 


ALUMINUM COMPANY 
_/ dept. & © KEWAUNEE, WISCONSIN 


4s@ post card on last page 





WAP eee alia a a a Cane 


pletely self-contained and ean be 


powered by ordinary flash-light 


batteries. The amplifier circuit, no 
larger than an ordinary playing 
Digital Magnetic card, amplifies input signal by a 


Tape Handlers “ - a ° ° 
factor of 10. Circle P74 inside 


DATA es 


FERRITE CORE CHOKES 


‘1 Perforated with high @ 
Tape Readers 
NATIONAL Co., 61 Sherman St., 


Malden 48, Mass., has announced 


a complete set of high-Q ferrite 
MP NEN S core choke coils offering 14 induc 
; tances from 150 wh to 1 mh in 


MIL-SPEC inductance values. The 


“Quick Look” Recorders P 
compact chokes are intended for 

. use in networks and filters at fre 
quencies from 50 to 1,500 ke and 


Record may also be used as resonant ele 
Playback 
Head om 
Assemblies 'ypical Q values are 142 at 240 

ke and 182 at 460 ke for a 1-mh 


choke. Coil form length is & in 


with 14 in. pigtail leads. Overall] 
diameters range from in. for 


the 10-mh choke to i vr 150 


ments in i-f and r-f circuits. 


wh unit 
The entire unit ji mpregnated 
with fungus-proof varnish’ per 
MIL-V173A to provide maximum 
protection under tropical heat and 
humidity condition Circle P75 
Potter instruments and systems inside back cover. 
are unexcelled in reliability, 


accuracy and flexibility Preset interval and Delay Generators 


The equipment shown ts typical HIGH SPEED ACCESS REGISTERS 


of many more available as 


individual components or in 


uw 
~~ 


integrated systems to meet Y 
specific requirements. 
rere 
Ten-Bit Parallel ; 
Output (Serial input) Using Magnistors { 


Write for brochure describing : 

these and other Potter units 

including special products 

For detailed technical 

specifications on any of the 

Potter Products listed above, Ten-Bit Serial Output SUBMINIATURE POT 
Parallel input) Using Magnistors 

contact your Potter Representative 

or the factory 


is V2 in. in diameter 

DEJ UR AMSCO CorP., 45 - O1 
Northern Blvd., Long Island City 
1, N. Y., has developed Model 


C-050, a precisior in. diameter 


Six-Bit Digital f ‘ ‘ : . { . 
Comparator Using Magnistors potentiometer, W 1O aCPrineiny 


‘ 


design feature 


QUE LAD ee PS 


115 Cutter Mill Road Clr tei Mi. 4 oe oe) oe > Features Included 
piece nickel-plated 


For additional information or tems on this page, use post card on last page May 1, 1957 ELECTRONICS 
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witl end-mounted 
terminals and O ring sealed shaft 
if required Voltage breakdown 
between shaft and terminals is a 
full 1,000 v a- 

Standard electrica rotation is 
320 deg; mechanical rotation, 325 
deg with st or continuous 360 
deg. Threac bushing mounting 
designs ; tandard; ervo or! 
ther m« iting arrangements, on 
ordet sti shifts are 0.125 
diameter ground an pa ated 
tainie 

Te hnical ] available 
on request P76 inside 
back cover. 


SINE-COSINE POT 


two separate voltage outputs 


DEJUR-AMSCO CorRP., 45-01 North 
ern Blvd., L, [ N y . has an 
nounced the model C-300, a high 
precision sine-cosine function po 
tentiometer. Two separate voltage 
outputs may be obtained in this 
ingle three-in. enclosed unit In 
dependent brush contacts are 
mounted on a common shaft 90 
deg apart to produce accurate sine 
and cosine voltages. Function a 
curacies of 1 percent are stand 


ard; function angle is 360 deg. 


Technical literature is available 


on request. Circle P77 inside back 
cover, 


VOLTAGE CONTROL 


tests a-c aircraft equipment 


OPAD ELEcTRIC Co... 69 Mu 
New York 7 


productior 


aye conti 


‘ j 
er; 


ELECTRONIC! 


A new tool for the 


researcher as wel 
1s manufacturers 
transistorsands 
nductors of 
types the stand 


f 


ard KINNEY Crystal 


Growing Furnace 


Advance: 


sin High Vacuum equipment and technology are 


significant in many industries but none more than in 


Electronic 
Systems « 
role in the 
point of 


Sound Ex onomy 


get the facts on 
KINNEY High 
ee a) 
Complete Sys- 
tems, Valves, 
Gauges, etc. 


s. And, KINNEY High Vacuum Pumps, Complete 
ind Component Parts, play a particularly important 
se advances important to you from the stand 
Product Improvement, Increased Production and 


Today, the KINNrY line repre 
sents the broadest selection of 
High Vacuum Pumps in the 
world. In performance, KINNEY 
Pumps deliver ultimate pres 
sures to 0.10 micron. Thus, with 
KINNEY you can provide a 
Prescription Answer to Your 
Vacuum Problem 

What is true of Pumps is also 
true of new developments in 
complete High Vacuum Systems 
for research, pilot plant or full 
production 


|KINNEY MFG. DIVISION 


j THe NEW YORK AIR BRAKE COMPANY f 


1} 3565E WASHINGTON STREET BOSTON 30 + MAS 


| K y se e full inlormatior n new developments in 


omponents 


stems for Electroni 


n last page 





Looking for a 


Printed Circuit POT? 


ACTUAL SIZE 


The 30] PRINTED CIRCUIT 
i ¢ 


For circuits with ‘‘no room to spare”’ the minute 
Model 301 plug-in trimming potentiometer 
packages pinpoint precision in thumbnail size. 


SIZE: 2’ 
WEIGHT: 2 grams maximum 
STANDARD RESISTANCE VALUES: 10 ohms to 50K 


ADJUSTMENT RATIO: 45:1 


IMMEDIATELY AVAILABLE IN PRODUCTION QUANTITIES 


ACTUAL SIZE 
i WRITE TODAY FOR DETAILS 


DAYSTROM PACIFIC CORPORATION 


11150 La Grange Avenve ‘ Angele 


POTENTIOMETER DIVISION One-turn, Wire-wound, 
Precision 

Potentiometer 
Low cost 


D for Daystrom—Daystrom for Dependability patients He 


NEW PRODUCTS 


components. The unit operates on 
115-v 400-cycle single-phase powe! 
and provides a continuously ad 
justable output from zero to 115 

under a maximum load current 
of 15 amperes. Standard instru 
mentation includes a 3-in. 21 
reed 4-percent accuracy frequency 
meter and a 2-percent accurate a 
voltmeter. 

The unit weighs only 12 lb and 
is housed in a ventilated en 
closure 12 in. wide by 6 in. deep 
by 7 in. high. A 6-ft rubber-coy 
ered input cord is supplied. Circle 
P78 inside back cover. 


TINY COMPONENTS 
meet applicable MIL-SPECS 


ACE ELECTRONICS ASSOCIATES, INC 
Somerville, Mass., has available 
some new subminiature compo 
nents. Included are: a 4-in. Ace 
pot precision wirewound pot with 
a 10 to 250,000-ohm_ resistance 
range, +0.3-percent standard line 
arity; a high-temperature 4 in 
X-500 Acepot which operates in 
the temperature ran of D5 ( 
to 150 C; a subminiature Acetrim 
trimmer with a resistance of 10 
to 150,000 ohms; new nonlinear 
Acepots for sine-cosine and 
square-law functions featuring 
highly specialized design and pre 
cision construction; new Aceohm 


35-turn trimmer with a resistance 


For additional information on all items on this page, use post card on last page May ] 1957 ELECTRONIC S 
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range of 10 to 50,000 onms to! FOR: 
high temperature or other se\ > Guide 
conditions; and the hermeticall Bushings 
sealed Acerelay, featuring ultr: Venes 
and 
Wear 
Rings 


compact size together with 
tanding reliability for both p: 
and dry circuit work. Circle P7 
inside back cover. 


Electronic Bushings, 


HAVE YOU area 
CONSIDERED 
THE IMPORTANT 
ADVANTAGES OF 


P-C CONNECTOR FILLED TEFLON*? 


many contacts, small space 


ELCO CorP., M St. below Erie Ave 
Philadelphia 24, Pa., has intro 


duced the 7000 series printed cir 4 


: Formed : 
it arico O cto Contacts “ ’ 
lit Vai n conne ! ita ' Gaskets y~"4 
are taked directl into printed \, 
circuitry providing independent - 1) 
ZS — 


mechanical bond 

Current rating is 7 amperes; 
withstanding voltage (sea level), > . = , Valve 
2,000 v rms; contact resistance, Seats 
0.002 ohm inchanged after thou- on 
5 Packings 
sand of mating Spacing at 
0.100 centers provides maximum 


number of contacts in minimum 
It has been definitely established that the value of Teflon can be 


considerably enhanced by the use of fillers in certain applica 
tions. Laboratory and field experience has demonstrated that the 
use of fillers permit Teflon to be more readily tailored to a wide 
variety of chemical, electrical and mechanical applications. Also, 
some mechanical properties can be improved. These include 


space. It is available in 17 contact 
unit Other sizes are under de 
clopment. Circle PSO inside back 


cover, 


1) resistance to deformation under load 
2) resistance to wear 

3) thermal conductivity 

4) compressive strength 

5) hardness 


By thus improving its properties, Teflon now offers even greater 
industrial potential. This is the reason filled Teflon has become 
an important item in the “John Crane’ Chemlon® line of better 
Teflon products 
Chemlon is available with such fillers as glass fiber, carbon 
graphite, copper and bronze, talc, calcium fluoride and other 
inorganic materials 
Tell us about your requirements. We'll tell you the advan 
COIL FORMS = you oon get from filled Chemmon. Request Bulletin T-104 
: rane Packing Company, 6402 Oakton Street, Morton Grove, 
for printed circuits Illinois, Chicago Suburb). | Pack 


CAMBRIDGI J * DuPont Trademark 
Concord 
Ma a 
zontal-me tec i d circutt | w 


forme, They come in a. slugl wa rr a oe 
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LEADERS IN THE 


AIRCRAFT INDUSTRY 
Specift 
NEMS-C : AR KE 


SPECIAL PURPOSE 
RECEIVERS 


NEMS-CLARKE special purpose receivers are designed to 
provide optimum performance for applications such as 
telemetering, guided-missile monitoring, radiosonde recep 
tion and numerous other applications where receivers of 
superior performance with high sensitivity and low noise 
are required 


; TYPB.1401-A RECEIVER 
“BELL 


SMECIFICATIONS 


Type of Reception Gm FM FM and PWM/FM 
Frequency Range ‘, 216-245 Megacycies determined 
by plug-in crystals 
, . l ‘ bh n rs 
Mika Noise Figure ess than 7 dt 
IF Bandwidth Wide band—500 KC bandwidth 
St 3 db points. Attenuat 


30 KC fron enter frequency 
DMater than 60 dt 


Nétiay band—i00 KC band 
~ re 3 db points 


ors Attent 250 KC from 
P 


enter jue y greate than 
60 db 


ts peak-to 


mi 
(NEMS. 
30 M¢ 


Peak reg@ihg over frequency 
ange trom 400 to 80.000 CPS 
The vie staies 25, 75 and 150 


NEMS- CLARKE 


INCORPORATED 


919 JESUP-BLAIR DRIVE 
SILVER SPRING, MARYLAND 


Write Dept. N-1 for further information 


n this page, use pe 


card on 


NEW PRODUCTS continued 


style, available in two lengths. 
Type 2270 is # in. long overall and 
mounts on 0.500 in. by 0.200 in. 
mounting casters. The 2271 is # 
in. long overall and mounts on 
0.700 in. by 0.200 in. centers. 
Both are made with ¢ in. o-d 
internally threaded ceramic tub 
ing, grade L5 silicone impreg- 
nated, The units are slug tuned 
by a powdered-iron core. Both 
types have four solder terminals 
and two silicone fibreglass collars 
The terminals for soldering are 
attached to the fibreglass collars 
and are so designed that coil leads 
can be attached to them sepa 
rately from the printed circuitry 
or the leads may be attached to 
the circuitry with the terminal 
Circle PS1 inside back cover. 


PHOSPHOR BLENDS 


for tv picture tubes 


Ek. I. DU PONT DE NEMOURS & CO., 
Wilmington, Del Development 
and availability of new, brighter 
phosphor blends for tv_ picture 
tubes have been announced, 

Designated P-4, the new phos- 
phor blends are a light-body color 
type particularly suited for use in 
the manufacture of aluminized tv 
picture tubes. They are the 
brightest (at a given energy level) 
which the company has made 
available. Circle P82 inside back 
cover, 


TYPE MWA BO 


GENERAL 
AEBIBTANCE 


~~ eo 


as 


_ 


WIREWOUND RESISTOR 


microminiature in size 


GENERAL RESISTANCE, INC., 577 E. 
156th St., New York 55, N. Y. The 
HAOO encapsulated wirewound re 
sistor is #s: in. in diameter by fe in, 
in length The HA&33 resistor 
shown for comparative purposes 
is & in. in diameter by 1 in. in 
length. The microminiature re- 
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NEW PRODUCT 


sistor is available in the resist 
ance range of UV.1 ohm to 25,000 


ohms. Standard tolerance is +1 NEW EAGLE STEP SWITCH 


percent (with tolerances as low as 

eee ee On —— SIMPLIFIES CIRCUIT SEQUENCING 
rr). attage rating 1s y 

load at 85 C. This resistor will i 

meet the environmental conditions ..«. for machine tools, presses, conveyors, processes 

of MIL-R-93A. Circle P83 inside 


back cover. Ee RRR NN TR RR eI: A 


These 3 basic ideas are yours 


for simpli fie d interlocking or sequencing 
of multiple load circuits. Any and all 
three wil! eliminate many other electrical 


component and cut your initial cost, 


Operating load circuits in sequence: 


A limit switch on a ma 


PULSE GENERATOR chine or indexing device 


has new input standardizer closes and opens upon 


each operation to advance 


NAVIGATION COMPI : CORP 62 
( 0 OMPUTEI ORP., 1 | the Eagle step switch. Or 


Snyder Ave., Philadelphia 45, Pa., 


a timer may be used to 
has incorporated a new standard 


ized pre amplifier input into the > esas each load circuit 
type 100B pulse generator in its for a predetermined time. 
transistorized pulse programming 
line of logic units. The unit gen 
erates standard 2.5-v system 
. om 4 DR _«y . j > 
digitized pulse interval selecti Thi pro ie 1 salety feature It insures that the movement of the 
The new input standardizer sec- machine has been completed before the Eagle step vitch advances. 
tion will trigger on any wave ° 
form with a positive rise time of 
at least 1 psec and 10 v ampli 
tude Chi provides additional 
versatility for system applications 
Complete technical description 
and applications are available 
Circle P84 inside back cover. 


Interlock sequence with several limit switches: Lach limit 
PARTS CLEANER . q ” _— 


switch advance the Eagle l itch one position Switch must 


is specially purified operate in sequenci h t sli colada 
TeEcT, INc., Cortland and Erie St., . 


Dumont, N. J., has announced Vy- 
thene-E, a highly refined grade of 
1, 1, 1-Trichloroethane. Because 
of the low percentage of residue 
in the product, Vythene-E is find 
ing wide acceptance in special 
uses, such as highly sensitive elec 
tronic part Recent tests have 
shown it to be an excellent cleane1 
for precious metal contacts used Send for new Eagle Bulletin 850. Simply write 
in radio and tv transmitting Corporation, Industrial Timers Division, Moline 


Vythene-E is approximately 20 | 


Ws 
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Have you the growth 
potential to make 
lop money as a 


— CONVAIR 
|) MISSILES 


Get the facts on CONVAIR POMONA in sunny Cali 
fornia — first fully-integrated missile plant in the U.S.A 
designer and builder of the Navy's Terrien supersonic, 
surface-to-air missile 

Naturally, youll work with the most modern electronic 
equipment known. Better yet, you'll work with the kind of 
engineering talent that creates such equipment... that is 
pacing the advance of science into outer space 

Youll have the scope and help to show what you can do 

and top pay at every step you progress You and you 
family will live (California-style) in the lush Pomona Valley 
at the foot of the snow-capped Sierra Madre. No commut- 
ing problems. Ample housing. True country living just 30 


minutes from downtown Los Angeles 


Openings now in 
Electronics Operations Research 
Aerodynamics Hydraulics 
Dynamics Mechanical Design 


Thermodynamics Laboratory Test 


Generous travel allowance to Engineers accepted 


Write now, enclosing complete resume to 


Engineering Personnel Dept. 3-G 


S CONVAI 


POMONA 


POMONA * CALIFORNIA 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 


NEW PRODUCTS ‘continued 


times less toxic than carbon tetra 
chloride and has no flash point 
In addition, the product is highly 
stabilized to all metals including 
aluminum and can be successfully 
reclaimed by distillation in the 
company’s automatic Teeter-Still 
It is available in drum quantities 
Circle PS85 inside back cover. 


DELAY LINE 


in open type housing 


UNDERWOOD CoRP., Electronic Com 
puter Div., 35-10 36th Ave., Long 
Island City 6, N. Y. Type 4D92 
lumped-parameter electrical delay 
lines possess a total delay of 800 
psec + 1 percent with taps avail 
able at every one psec or any mul 
tiple thereof. They feature a 
maximum attenuation of only 4 
db and a delay-to-rise time ratio of 
75 to 1 over their entire length. 
Maximum rise time is 4.0 ypse 
while impedance is 1,000 ohms + 5 
percent. Use of the ferrite core 
construction enables the 4D92 to 
be efficiently packaged in an open 
type housing measuring only 16 
in. by 244 in. by 218 in. Circle P86 
inside back cover. 


MAGNETIC HEADS 


for use in computers 


THOMAS A. EDISON INDUSTRIES, In 
strument Div., West Orange, N. J., 
has developed a new series of cus- 
tom designed magnetic recording 
heads for use in computers in air- 
craft and industrial applications 
Available in both single and mul- 
tihead styles with up to 15 tracks, 
these heads are specially lami- 
nated for better h-f response. 
Track positions and straightness 
are held to extreme accuracies 
Impedance between tracks is onl) 

10 percent on standard units, 
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torn t 
Ist inl 


inside back cover 


READ-OUT TUBE 
now in volume production 


BURROUGHS Corp., Electronic Tube 
Division, Plainfield, N J The 
Nixie read-out tube is a mall, 
low-cost electron device which 
converts electronic ignals 
rectly to readable characters 
contains all the numeric digits, 
any one of which can be selected 
and displayed in a common view- 
ing area. It can be triggered by 
beam switching tubes or any suit 
able voltage source requiring ap 
proximately %4 w 

Applications for the Nixie tube 
include computer read-out, indus- 
trial control, electronic instrumen 
tation, military electronic control 
and channel selectors. Circle PS8 


inside back cover. 


V-T VOLTMETER 


low-frequency unit 


MILLIVAC INS 


Box 997, Sch 
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C i 
SEALECTRO 


Ar 


TEFLON’ TERMINALS 


Tried-tested-proven! In countless severe-service 
assemblies such as guided missiles, jet planes, radar, 
communications receivers, electronic computers, etc 
insist on Sealectro ‘‘Press-Fit’’ terminals—the original 
and genuine press-fitted terminals—if you seek to 


Eliminate brittle insulation Eliminate carbonization and 
ind fussy sealing arcing by minimizing surface 


moisture accumulation 
Eliminate threads, nuts 


washers, lock-washers, and Eliminate voltage breakdowns 
ther hardware, reducing with an extra-generous safety 
abor to a minimum factor 


Eliminate thermal, chemical, mechanical 
matic, fungus and other problems 


And Sealectro offers the outstanding selection—over 600 
standard types—miniature and sub-miniature stand-offs and 
feed thrus, breakaway connectors; test point jacks—in a choice 
of eight RETMA code colors 


Write on business stationery for “Press-Fit’ 
samples and literature Let 5 collaborate on your terminal requirements 


*Trademark of the original Teflon terminal manufacturer 
tReg. Trademark, —. |. Ou Pont de Nemours & Co 


a a ere Lye 


CORPORATION 


610 Fayette Avenue, Mamaroneck 


formation o | J 2081 card last page 
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Exeiting News About The Revolutionary 
‘PARABALLOON 


Westinghouse - Baltimore Engineers 
Have Adapted This Radical Antenna 
For Use In Scatter Communications 


Just a few short months after the develop 
ment of the Paraballoon by Westinghouse- 
Baltimore engineers, these same engineers 
have developed an entirely new applica- 
tion for it which promises to revolu- 
tionize “‘over-the-horizon”’ scatter com 
munications. The new Paraballoon appli- 
cation 1s just one more example of the 

The Original Paraballoon pioneering leadership synonymous with 

was mounted on a metal , > 

support. Only the entenne the name Westinghouse Jaltimore 

and balloon protector were 


air supported From Westinghouse-Baltimore 
comes an exciting new book every 
engineer's family should read. 


“‘New Dimen 
sions”’ a book of 
engineering career 
opportunities 

tells you what you 
and your family 
want to know 
about job Oppor 
tunities, growth 
possibilities, at 


Now oe a tractive benefits 

is completely air supportec 
oe lighter hy mate and a rich, full life 

easily erected. Air sup in a progressive 

ported structures as large community 

as 65 ft. in diameter and 

over 100 ft. high are under 

study 


For a copy of ‘NEW DIMENSIONS” write to 
Or J. A. Medwin, Dept. 664 
WESTINGHOUSE ELECTRIC CORPORATION 
P.O. BOX 746, Baltimore 3, Maryland 
Please indicate your degree, year of graduation 
and field of interest 
For a confidential interview, please send a com- 
plete resume of your education and experience 


Westinghouse -~BALTIMORE 


e * , gy 
Advanced Electronics Systems, Ordnance so WwW I= An Engineer Ss Company 
X-Ray, Carrier Microwave. and Induction 
Heating Equipment for Military, Indus 
trial, and Commercial Purposes 


NEW PRODUCT 


MV-02B a- acuum-tube_ volt 
meter has a frequency range of 2 
cps to 250 ke and a full scale volt 
age range of 3 mv to 1 kv. The 
instrument is equipped with galva- 
nometer-attenuation switch which 
makes it pos ible to obtain fast 
needle response on all measure- 
ments above 20 cps, while the 
necessary slow response is being 
maintained between 2 cps and 20 
cps. 

High accuracy and calibration 
stability are obtained through a 
fully electronically regulated 
plate current supply and individ- 
ual calibration controls for all 12 
ranges of the instrument. Circle 
P89 inside back cover. 


R-F COAX CONNECTOR 


eliminates extra switching 


TRU-CONNECTOR CorPp., 416 Union 
St., Lynn, Mass. Now available is 
a new r-f coaxial connecter which 
eliminates the need for extra 
switching in many r-f and video 
application Known as the TRU- 
862, this QDS (quick-disconnect 
small) connector incorporates a 
spdt switch without increasing the 
size of the connector. Circle P90 
inside back cover. 


NETWORK SWITCHER 
handles high voltages 


BOMAC LABORATORIES, INC., Salem 
Road, Beverly, Mass. The BL-148 
is a high-voltage, hermetically 
sealed, armature type relay de- 


veloped for switching radar pulse 
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NEW PRODUCTS 
forming networks. It consists of 
one set of spst h-v switch elements 
and two sets of 1-\ 
simultaneously 


spst elements, 

operate d Irom a 

26.5 v d-c source. 
The h-v elements 


handle 7,500 v 


rated to 


(15.000 v test) 


are 
and 
90 amperes 


(peak) 3.0 
rms; the low voltage elements are 


amperes 


designed to safely handle 1,000 v 


and 1.6 amperes d- Switching 
than 0.1 se The 


portion is immersed in 


time is less 
switch 
Dow-Corning Silicone oil during 
h-v operation. 


The BL-148 


overall 


weighs 3.6 oz and 


has outline dimensions of 


3 in. (maximum) length and lx 


in. (Maximum) diameter. 


P91 


Circle 
inside back cover. 


mee 1 IPS, habe 
TV CAMERA TUBES 


with low image persistence 


ont 


NUCLEONI Propucts Co., Los 
Calif., has 


new Resistron 


available 
(Vidicon 
135 
is only 4 in. in diameter and 3 
in. long. It features 
lution and is designed for use in 


Angeles, 
three 
type) tv tubes. Type 


camera 
300-line reso 


miniature Type 255 is 
which features 


600-line resolution, excellent sen- 


cameras. 
a standard size 
sitivity, good edge focus and low 
flare. Type 350 is a special large 
1,000-line 
This tube has a diameter of 
and is slightly 


ize capable of resolu- 
tion. 
1# in. larger than 
type 255. 

Also available is a new Vidicon 
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Acetrim* sub-miniature 


meciion TRIMMERS 
lot PRINTED CIRCUITS 


Here is another new development 
from Ace... sub-miniature precision 
wire-wound trimmers especially for 
printed circuits. Designed and pro- 
duced to meet your tightest specifica- 
tions, the new Acetrim has flat or 
round tabs to facilitate production 
assembly. Just plug into printed cir- 


cuit board, secure, and dip solder. 


Ace delivers reliability 


Featuring 
Y,”’ size 
10 ohms to 150 K 
weight 4 ounce 
power 2 w. @ 60° C. max. 
temperature to 125” C. 
sealed, moistureproofed, 
anti-fungus treated 
withstands severe shock, 
vibration, acceleration 
meets applicable Military 
specs 


Modern mass production techniques assure delivery to meet your sched- 


ules 
reliability. 


Acetrim — write for Technical Data Unit 
#563. 


Acepot — |,” sub- miniature precision 
wire-wound linear potentiometers from 
10 ohms to 250K. +.3% standard. Write 
for Technical Data Unit #564. 


Nonlinear 
wound nonlinear 


Acepot — precision wire- 
potentiometers for 


*trademarks applied for 


ACEPOT* 


rigid quality controls assure highest standards of performance- 


sine-cosine and square-law functions and 
other applications. High resolution, close 
conformity. Write for Technical Data 
Unit #572. 


X-500 Acepot — |," sub-miniature pre 
cision potentiometers for extreme tem- 
peratures of —55° C. to 150° C. 10 ohms 
to 250K. Write for Technical Data Unit 
#571. 


_ACETRIM* ACE ELECTRONICS ASSOCIATES, INC. 


Dept. E, 101 Dover St. + Somerville 44, Massachusetts 


Telephone: SOmerset 6-5130 ° 


See the newest and latest at Booths 


Engineering Representatives in Principal Cities 
56-57—the Pacific 


Northwest Instrument Show 
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Do you requ 


Do you require BOTH ? Le) PROBLEM for dake 


AAO) | 
eae 


—65° 


Ulustrated ahove ore a few of the many 
environmental conditions which these 
compact timers are designed to with- 
stand. More rigid requirements frequently 
can bo met upon special consideration 
Bulletin AWH TD401 Describes 
6400 Series DC units 
11400 Series AC units 
24300 Series 400 cycle units 
Nominal Range of Adjustment: 8-1 
Timers supplied with 
AN connector 
Hermetic Adjusting Knob 
Glass Window and Calibrated Dial 


TIME OFLAY RANGE 
sECONE ye MINUTES 


20 ’ 10 50 60 7080 90} 


Shown in the chart are typical ranges available in these units. Special 
ranges frequently can be supplied to meet specific requirements. 


The _f— ___ Write for Bulletin AWH TD401 
A.WGIAYDON Company 


235 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electro-Mechanical Timing Devices 
PREFERRED WHERE PERFORMANCE 1S PARAMOUNT. 


For additional informatio 


n all items on this page, use post card on lost page May ] 1957 


NEW PRODUCT 


type t ibe ensitive in the infrare¢ 
22 000 Ang 


back 


region from 8,000 t« 


strom Circle P92 


inside 
cover. 


POWER SUPPLIES 
subchassis type 


THE REFLECTONE 
(onn., ha 


] 
electron 


CORP., Stamf 
introduced 
subchassis powe! 
piie he are 
different 


Qutput for 


imilar, but 
output voltage range 
iodel PS-S150 
, 150 ma d-c, 6 v, 6 ampere 
for model PS-S300, 300 v d-« 
Input is 115 v, 60 cps. The 
regulation 1 0.5 percent tor 
percent lines, 1.0 percent for 
load to full-load. Construction 
rugged and the units are ea 
mounted on the chassis with fo 
crew Kasy adjustment can be 
made for any operating 
vithin the limits specified 


P93 inside back cover. 


voltage 
Circle 


FORTHO “ep FILTER 
# Let) 


wit 


Py 
) ail ine 
j eat 


BAND PASS NETWORK 

low insertion loss featured 
ORTHO FILTER 196 Albion 
Ave Paterson 2, N. J The serie 


CORP. 


ELECTRONICS 


l 





NEW PRODUCTS 


2090 unlFilter is a band-pass in LOOK TO TOBE FOR PROGRESS 
terstage network featuring excep 
tional frequency attenuation char- RRR) he ORS TL ET ae I a a aE TERETE ESRI 
acteristics with low insertion loss 
Units are available with band . 
widths ranging from 6 ke to 35 ke Qe ectronic 
at a center frequency of 455 ke. 
Typical adjacent channel rejec- 
tion is &5 db at 10 ke. The 
unIFilter series includes types ‘ 
suitable for use in triode or pen- 
tode mixer plate circuits eliminat f| lters 
ing the need for additional sele¢ 
tivity. 
High stage gain is achieved 
through the combination of low 
pass band transmission loss and 
high input and output impedance. 
Field tests indicate no observable 
ringing is introduced by the incor 
poration of the unIFilter in stand 
ard receiver 
Other available center frequen- 
cies range from 50 ke to 40 me 


Circle P94 inside back cover. 


Medium power, |} circuit 
RF filter, designed 
to operate in the range 


of -55 Cto +100 C 


As specialists in the design and manu Tobe Exclusives 
LOAD ISOLATOR facture of RF filters since 1! Miniaturization with maximum 
for X-band radar TOBE has accumulated a vast wealth quality 

of data covering filtering technique 
LITTON INDUSTRIES, 5873 Rodeo When it comes to filtering problems, Guaranteed attenuation character 


Road, Los Angeles 16, Calif. Model TOBE can solve them. istics under full-load operating 


X10/S132 ferrite load solalot TOBE Filterettes in both single dail 
is especially designed for new 


ondition 


multiple circuits, are available in sev 
( t rating i 


} - ‘ 
X-band radar where space and eral hundred standard designs to | 
i DC voltage ratings up 


» to 350 amy 


Af 
weight are at a premium. Weigh meet any conceivable application. All 


O00 volt 


ing only 1 lb it provides a mini types are engineered to operate under 
mum of 10-db isolation over 8,500 the most severe environmental con 


Maximum insertion loss at all 


‘ ( , wit ‘ aximi if dition 
to 9,600 me with a maximum quencies from 14 ke to 15,000 1 


0.6-db insertion loss over he For further data o1 engineering aid 
whole band. Isolation in the mid write TOBE DEUTSCHMANN Cor Each type available in a y 
dle of the band is approximately poration, Norwood, Mass mounting styles 
13 db. 
The isolator is 2 in. long specify 
and 2 in. wide. wr is 1.15 max- 
imum. Designed to operate at 
10-kw peak and 10-w average 


ower, the isolator is also avail 
J 


able for use at higher power, PRODUCTS 
Utilizing the resonance absorp 


; 


tion characteristics of territes, TOBE DEUTSCHMANN + CAPACITOR PIONEERS SINCE 1922 
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fer airborne 
equipmen t 


THE PumP f/ THAT CANT LEAK 


Leak-proof, Light-weight, Needs No Lubrication 


DYNACOR, 400 cycle, leak-proof pumps can cut your maintenance costs by as 
much as 90%. Compactly constructed without seals or stuffing boxes they posi 
tively prevent costly fluid losses. No. lubrication is required. 

DYNACOR pumps can eliminate overheating of expensive airborne 
electronic equipment. Lightweight and space saving, these pumps are ideal tor 
circulation of coolants in airborne radar and other heat-generating electronic 
equipment. Other applications include missile launching apparatus and fire 
control mechanisms. DYNACOR pumps are especially suitable for pumping 
flammable liquids. 


DYNACOR pumps can be supplied in several models. Of these, the Model G 
includes an expansion chamber. This feature pjus the unitized construction prevents 
leakage at any altitude or temperature. In this model the rotor and stator are 


encased in a suitable metal cartridge, which can be changed readily without 
special tools. 


The Model GG is a compact unit with its rotor and stator immersed in the fluid 
being pumped. Centrifugal. gear and vane types are available for special 
applications. 


DYNACOR pumps are available for single or three-phase AC input. 1/20 horse 


power motor draws approximately 1 ampere. Other power inputs can be supplied 
on special order. 


Efficient over a wide temperature range. DYNACOR pumps operate effectively 
from minus 60° F to plus 165° F. 


NO SEALS NO STUFFING BOXES 
MINIMUM MAINTENANCE 


Write today for literature 
on unique DYNACOR pumps 


Applied ZY NANUCS 


CORPORAT/ON 
32 NORTH MAIN STREET NATICK, MASSACHUSETTS 
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NEW PRODUCTS continued 


the isolator offer a mall and 
light solution to long-lines and 
other magnetron loading problems 
caused by lengthy transmission 
lines or excessive vswr’s. Circle 


P95 inside back cover. 


FREQUENCY METER 


allows 20-channel servicing 


ALLEN B. DUMONT LABORATORIES, 
INC., 750 Bloomfield Ave., Clifton, 
N. J., has developed a frequency 
meter capable of servicing multi- 
ple transmitter installations op- 
erating on from one to twenty 
channels in mobile radio com- 
munications systems. 

Type 5890-A is portable and 
features transistorized circuitry. 
It can be utilized with any trans- 
mitter operating within the com- 
plete land-mobile services’ fre- 
quency bands—25 me to 470 me. 

The case housing the instru- 
ment measures 8 in. wide by 7 in. 
deep by 7 in. high. It weighs only 
8 lb. Further information is avail- 
able from the company. Circle 
P96 inside back cover. 


g*® 


ate 


ee 


X25 MOTOR cowrRo.iee 


eu < 


on 
; rower 
LM a acepcee 


Stor 
#tveesing 


MOTOR CONTROLLER 


for accurate acceleration 


GERALD K. HELLER Co., 1819 Indus- 
trial Road, Los Vegas, Nevada. 
The CX25 electronic controller 
provides accurate acceleration and 
speed control of shunt-wound d-c 
motors ranging from 1/50th to 
t hp. Using the acceleration con- 
trol, the motor can be brought up 
to any speed from 1 to 2,200 rpm 
in a short time or gradually over 
a half-minute interval. This fea- 
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NEW PRODUCTS 


has 


especially important in the 


ture vide application 
ing of fine 
break 
i 


The fine 


conjunction 


wire ar 


read 


udden tension. 


pe 


in 


pe ‘ d 


ont! 


be accurately and steplk 


through a 220-rpm } Pry tt 


iripee 


degree ot rotation o 


peed control 
he 


ivratron 


pot 
controller 


‘ 


r ‘ 


Thi 


voltage 


be 


ically Increas¢ 


at additional 


pen e tor 


the 
peed of 


loading 
motor 


the 


good 


the 


armature Chu 


maintall 
Ihe X25 
in original 
Circle P97 inside back 


motor 


with regulation ( 


available for use 
equipment 


cover, 


DELAY RELAY 


new miniature type 


THOMAS 
We 


a 


A 

3st Orange 
new miniat 
relay nown 
vibration 


cally 
both 


re 
designed 
ile 


mi 


Among its n 


anew m 


easure 


» 9 


” 


eci 


i. 


sion 


pr 


TOROIDAL 
COMPONENTS 


= 


train 


Whether it’s complex 
amplifier or a simple choke 


- 
> 


od 


‘ 


w 


a 10 winding magneti 
at Celco each toroid 
New core materials are used in 
and 


formers to achieve maximum performance 


is precision-made 


Toroidal trans 


magnetic amplifiers, reactors 
At Celco, the proper matching of cores, winding 
handling, impregnation, encapsulation and electrical 
history of the final assembly is carefully controlled 
to maintain the original 
Our of and produ 


tion know-how are available for application to 


TOROIDAL problems 


lesign characteristics 


design, development 


years 


hor 


i] 


imediate attention 


DAvis 1123 


‘ ‘ / 


Constantine E HQLACET 
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Teflon’ Insulated 

Magnet Wires 

Hook-up Wires 
Cables 
Tubing 


PECIALTY WIRES USING 
TE FLON GLASS AND SILICONE 


al Information, Prices & Deliveries Coll 


American Super‘Teup Wires, Inc. 


West Canal St., Winooski, Vt 
Burlington 2-9636 


GENERAL SALES OFFICE 
194 Nassau St, Princeton, N. J 
Phone Princeton 1-4450 


For additional information « 


Linear Scale A-C Ammeter. Beck 
Helipot Corp., Newport Beach, 
Calif Detail of the 


deve loped 


man 
company’ 
linear 

ammeter are yviven in di 

a9 Kasily 


plu hign 


read linear 
accuracy 
the features stressed 

The dial markings on the am 
meter described are evenly spaced, 
thu eliminating crowded divi- 
sions at one end of the scale. The 
deflection of the needle is always 
directly proportional to the amp- 
erage 

The data sheet points out that 
accurate performance is assured 
by a series of rigid tests which 
qualified the unit for use in mili 
tary aircraft. Circle L1 inside 


back cover. 


Silicon Rectifiers. Sarkes Tarzian, 
Inc., Rectifier Division, 415 N. 
College Ave., Bloomington, Ind 
Design Notes No. 15 covers the 
SM series of 


which 


silicon rectifiers 
voltage 
peak 


that 


provide a 
from 800 to 2,800 ¥y 


range 
inverse 
and current ratings range 
from 325 to 450 ma 

The compact package design for 
the power rating described makes 
the SM 


transmitter and other types of h-v 


series ideal for use in 


medium current power supplies 


Circle L2 inside back cover. 
Speed Reducers. Western Gear 
Corp., P.O Box 182, 
Calif 


line of 


Lynwood 
Bulletin 5616 covers a new 

double and triple-reduc 
tion speed reducers, with rating 
up to 5Ohp and efficienc ranges 


The 


described bear the 


from 97 percent or better 
peed reducer 
trade name “Strait Line” and are 
immediately available in all mod 


el Circle L3 inside back cover. 


Inverters. Elec- 
Associates, Inc., 
Nutley 10, N. J., 


available two new 


Converters and 
tronic Research 
IS. Center St 
literature 
covering the line of trans 


piece 


istorized semiconductor convert 


ers and inverters. Available is a 
two-color catalog sheet listing full 
details and 


technical pricing in 


all items on this page, use post card on last page May 1 


formation covering d-« con- 


to d- 
verters and d-c to a-c inverters 
Also available is a seven-page 
technical bulletin which provides 
operational characteristics, design 
data and technical description on 
these converter and inverter units. 


Circle LA inside back cover. 


Time Delay Relays. Elastic Stop 
Nut Corp. of America, AGA Di 
vision, Elizabeth, N. J., has issued 
a four-page illustrated bulletin, 
SR-5R, containing selection infor- 
sealed 


mation for hermetically 


time delay relay models 
light 


dimensions 


Agastat 


whose weight and reduced 


make them specially 
suitable for aircraft applications. 

The bulletin 
chart 


contact and 


includes a selec- 


tion which gives terminal 


type, terminal ar- 
dimensions for 
basic SF 
Three 


supplementary 


rangement, and 


the five type Agastat 


models. illustrations pro- 


vide information 


about contact and terminal ar- 


rangements, and four diagrams 


show mountings and enclosures 


Operation of the models is de 
scribed and coil data and contact 
given. Circle 


L5 inside back cover. 


specifications. are 


TV Transmitter Monitor. Genera! 
Radio Co., 275 Massachusett 

Ave., Mass. Vol- 
ume 31 No. 4 of the Experimenter 


Cambridge 39, 


illustrates and describes a new tv 
transmitter monitor. Illustrations, 
basic principles, design feature 
included 


Circle L6 inside back cover. 


and specifications are 


Temperature Indicators. Leeds & 
Northrup Co., 4934 Stenton Ave., 
Philadelphia 44, Pa. Data 
ND46-33 (23) contains concise in 
about the 


Speedomax Gy 


heet 
formation electronii 
potentiometer in 
struments which indicate thermo 
couple temperatures at the flick of 
a switch on a 


Or 


09 1n 


drum-type scale 
The sheet lists fea 


specifications and 


long 


tures range 


for l a standard-case instru 


ment with door-mounted switches, 


») 


2) a small-case instrument used 


with separately-mounted switche 
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9 } 


») a Console instrument for 


+ 


desk-top mounting, for as many a 
POO thermocouple point Circle 


L.7 inside back cover. 


Impulse Counters. Landis & Gyr, 
15 W. 45th St., New York 36, 
A feature of the new Sodeco 
describing electric reset 
countet is a discussion 
hape of impulses recom- 

aed to activate the counter 
so included in the _ bulletin 
illustrations, drawing and 
criptions of 4, 5 and 6-digit 
electric zero reset counters, in- 
cluding descriptions of the various 
auxiliary contact options avail 


ible. Circle LS inside back cover. 


Facilities Brochure. Laboratory 
for Electronics, Inc., 75 Pitts St., 
n 14, Mass., has published a 
page brochure describing its 
ties. The company is en 
gaged in the manufacture of elec- 
tron) test equipment component 
or the electronic industries 

ustom manufacture of 
electronic devices and in 
electronic research and develop 
ment. The booklet now available 
describes and illustrates these fa- 
Cilitic Circle L9 inside’ back 


cover, 


Engineering Guide on Teflon Wire. 
Alpha Wire Corp., 200 Varick St 
New York 14, N. Y., has released 
the two-color four-page Catalog 
cribing all the engineering 

eristi of it Altemp Tef- 
igh-temperature insulated 

vire which uniquely suit 
yn-lrequen high-ten 
miniaturizing veatnel 
ruggedizing applica 


the ext 


a serie 
I this wire iValiaDl ( 
rae Circle L10 inside’ back 


cover 


Subminiature Teflon Terminals. 
rri-Point Plasti 


TRONICS May 


BIRD Model 43°_-Z2#zwLze 


DIRECTIONAL WATTMETER 
Reads Directly... WATTS FORWARD 


WATTS REFLECTED... 74 50 Okm Coarial Lines 


Measures POWER into the antenna in the actual oper- 
ating circuit. Contunuous monitoring if desired 


Measures reflected power, direct reading. In antenna match 
ing work, results show directly in lower reflected power 


Ideal for mobile equipment 

Tests 50 ohm r-f lines, antenna connectors, filters— quickly 
ACCURATE because of high directivity and small 
frequency error 

DIRECT READING — no calibration charts, no full scale 
meter adjustments needed. Meter scale reads directly for 
all ranges and is expanded for better down-scale reading 
CONVENIENT ~ does not require reversal of r-f connec 
tions. No auxiliary power required 

Negligible power loss and insertion VSWR 

Full scale power range and frequency range are 
determined by the selection of plug-in elements 

from the following list Model 43 with front element 


i ating position. Dimen 
Frequency Range— 25.1000 megacycles in five ranges vis. 25.60 ” Coe 
(A), 50.125 (B), 100-250 (C), 200-500 (D), 400. 1000 (E) sions: 7” 2 4° a 3” Weight 


4 4 pounds 
Power Range—10, 25, 50, 100, 250, and 500 watts full scale. Available $0239 jocks for PL259 plugs 
in most frequency ranges 


available 
Accuracy 5% of full scale. 


VAN GROOS 


ELECTRONIC CORP. Roce 


1800 EAST 38" ST., CLEVELAND 14, OHIO 


ae a Mem US UTUTaIL 


. 


Electronic 
Engineers 


CAREER FULFILLMENT 
1S A MAXSON TRADITION 


often ability and ambi 
tion go unrecognized simply 
because an engineer is as 
sociated with an organization 
whose scope is too shallow 
fo permit complete expres 
sion We sincerely believe 
that the currently expanding 
activities of The WL. Masso 


: Responsible positions now avail 


ible in the fields of research and 
tive engineer a limitless development. Kindly send resume 
range of assignments for ca wid salary requirements to 


reer fulfillment Mr LW. Albright 
Technical Placement Manager 


orporation offer the crea 


MAXSON CORPORATION 


460 W. 34th St., 
New York 1, N. Y 





TELEMETERING 
FILTERS 


Hycor band-pass and low-pass tele- 
metering filters are produced in 
exact accordance with accepted 
military standards, In addition to 
designs which conform to Applied 
Physics Laboratory specifications, 


miniature units are available. 


Hycor telemtering filters are potted 
for complete protection against vi- 
bration and humidity, The finest 
components are used to minimize 
aging effects on characteristics. 


Send for Bulletin TF which de- 
scribes standard types available. 


Hycor engineers will be pleased 
10 quote on your most exacting 
specifications, 


Representatives in 
Principal Cities 


NEW LITERATURE (continued) 


Willets Road, Albertson, L. L, 
N. Y. Subminiature, Teflon-insu- 
lated terminals that can be in- 
stalled in seconds and used under 
severe conditions are described in 
two technical] bulletins. The bul- 
letins provide terminal dimen- 
sions, capacitance and flash-over 
ratings. Four stand-off and five 
feed-through subminiature Trin- 
seel terminals are described. Sizes 
range from 0.148 in. to 0.218 in. 
diameter, all with 0.040-in. di- 
ameter brass conductor pins with 
a variety of solder finishes avail- 
able. Installation is by simply 
pressing or corking the terminal 
into drilled or punched holes, a 
permanent hold and seal being ef- 
fected by resilient Teflon insula- 
tion, 

bulletins 
MT-157-S (standoff terminals) and 
MT-757-F termi- 
nals) are available. Circle L11 in- 
side back cover. 


Copies of Trinseel 


(feedthrough 


Resistance Measuring’ Bridges. 
Shallcross Mfg. Co., Collingdale, 
Pa. Seven bridges covering d-c 
resistance measurements from 1 
wohm to 1-million megohms to 
tolerances as close as +0.02 per- 
cent are déscribed in bulletin 
L-19B. Types illustrated range 
from general-purpose Wheatstone 
bridges for laboratory and field 
use, and Kelvin-Wheatstone and 
Megohm-Wheatstone bridges for 
precise measurements of ex- 
tremely low or extremely high re- 
sistances, to special purpose per- 
cent-limit bridges that make 
resistance measurements within 
preset tolerance on a fast go, 
no-go type of production line 
basi Circle L12 inside back 
cover, 


Lighted Pushbutton Switch. Micro 
Switch, A Division of Minneapolis- 
Honeywell Regulator Co., Free- 
port, Ill. Data sheet 116 covers 
the 52PB7-T2  turn-to-lock-down 
lighted pushbutton switch. The 
dual-purpose witch described 
inctions as a conventional push 
” when pushed traight 
when pushed and turned 30 
clockwise, the switch is held 
maintained in the operated po 
ition; when turned countercloc] 


e from this position, the button 


pops up and returns the switch to 
the unoperated position. Included 
in the catalog sheet are dimen- 
sional drawings, electrical rating 
and price Circle L13 inside back 


cover. 


Metal Film Precision Resistors. 
International Resistance Co., 401 
N. Broad St., Philadelphia 8, Pa 
The four-page catalog data bul- 
letin B-3 contains comprehensive 
data on construction, applications, 
characteristics, identification, tol- 
erance and dimensions of a line of 
metal film precision resistors. De- 
tailed performance charts and 
graphs are included. Circle L14 
inside back cover. 


Analytical Instruments. Perkin- 
Elmer Corp., Norwalk, Conn., has 
published a 16-page catalog of 
laboratory analytical instruments. 
It describes the company’s line of 
infrared and ultraviolet spectro- 
photometers, monochromators, 
flame photometers, vapor fracto- 
meters, as well as accessories and 
instrument components available 
for use with them. 

Also included is a brief descrip- 
tion of P-E’s process control in- 
struments. Circle L15 inside back 
cover. 


Instruments Catalog. Humphrey 
Inc., 2805 Canon St., San Diego 6, 
Calif., has published a new 24- 
page catalog with photos, descrip- 
tions, general specifications and 
test data on 21 of its standard 
precision guidance and _ control 
instruments 

The catalog contains 
tion on free gyros and rate gyros, 
linear and angular accelerometers, 
and rectilinear and rotary  po- 
tentiometer It includes an 
line drawing and connection 
gram Lor each instrument 
addition to specificatior 


cription, One e¢ 


to a ae cription 


procedure 
pe 
ual instrument p! 
16 inside back cover 


Bobbin Winder. 





VOLTAGE OUTPUT 


esseessases 
Mii Tey 
A SRERRRLEA 
PPA LT TL Eb 
SCC COL 


ROTATION % 


How would you 
match this curve 
to shaft rotation? 


The VERNISTAT Adjustable 
Function Generator will 


for you! Here it is: 


The VERNISTAT Adjustable Func- 
tion Generator—a variation of the 
VERNISTAT a.c. potentiometer 
permits quick and easy alteration of 
any nonlinear function. The adjust 
ing mechanism provides a graphic 
display of the function which may 
be mathematical or empirical, 
including those with multiple slope 
reversals. 


CHARACTERISTICS: 


¢ 100-transformer taps connected 


pole 00-position printed 


can be switched to 


vernistat 


division 
PERKIN-ELMER CORPORATION 


Norwalk, Connecti it 


NEW LITERATURE 


describes the 


$12-AM high 


adjustable 


ry { 
node 


speed, direct-drive 


winding length, bobbin winder in 


which gear 


changing is elin 


inated. Complete technical data 


include description and dimen 


S1ons ol coils and wire 


S1Ze8 


wound, tension equipment sele 


tor, winding peeds and range 


slow start, reduced 


setup time 
motor equipment, counter, 
mounting time-saving re 

wire guide and carriage, reversiny 
magnetic clutches, output end ot 


spindle, emergency safety 
button, single shot lubrication and 
tailstock. Cirele L17 inside back 


cover, 


Instruments Catalog. Brush Ele 
3405 Perkin Ave 
Cleveland 14, Ohio, has released a 


new condensed catalog, illustrat 


tronics Co.. 


ing and describing its complete 


of Bruel & Kjaer instrument 


‘ 


for sound, strain, vibration 
acoustical measurement 

page literature contain 
than 60 photograph It 
tioned for ease of reference 
include instruments for produc 
tion testing, chart paper and a 
sorie 

A brief description accompanie 
a photograph of each of 
struments covered. The 

also includes a list of the compan 
thei 


representatives, including 


‘ 


erritories, where additional infor 


mation can be Circle 


obtained 


1.18 inside back cover. 


Comprehensive Engineering Serv 
ice. Briggs A 


DeKalb St 


sociates, Inc., 10 
Norristown, Pa A 
four-page folder covers the 

pany’s available engineering serv 
ce in electronics, mechanisms and 
material Development work; 


tems, subprojects oY product 


deas; irvé indertaken and 


} ! 
cilities avaliable are discu 


Circle L19 inside back cover 


Vinyl Compounds. 
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New “E”’ Relay 


interchangeable with 
EU AOU CME Las 


o 


= i 


- 


Stromberg-Carlson'’s new type “E” 
relay combines the time-proven 
characteristics of the type “A” relay 
with a mounting arrangement com 
mon to many other make 

As the sketch above shows, our 
new frame mounting holes and coil 
terminal spacing allow you to spec- 
ify these relays—of ‘telephone qual 
ity interchangeably with brands 
you have been using. Costs are com 
petitive and expanded production 
means prompt delwery 

Welcome engineering features of 


the new “EE” relay are 


* Contact spring assembly: maximum of 20 
Form A, 18 B, 10 C per relay 
& Coil 


or solder type terminals at back of relay 


single or double wound, with taper tab 


& Operating voltage: 200 volts DC maximum 


as 

You may order individual can cov 
ers in a choice of 3 sizes for the new 
relay, as well as for our type “A” 


and °'¢ relays 


For complete detauls and specifi 
relay and other 
send for 
of Catalog T-5000R 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAM 
TELECOMMUNICATION INDU 
4 CARLSON ROAD, ROCHESTER 3.6. Y¥ 


cations on the k 
Stromberg-Carlson relays 


our [ree copy 


ORPORATION 


TRIA ALE 





Gpecigliote 
IN STAMPING AND DRAWING 


* KOVAR + RODAR 


COMPLETE FACILITIES FOR PRECISION ii cme 2) lla) 
PRODUCTION OF ELECTRONIC COMPONENTS 


* Other IRON-NICKEL- COBALT Alloys 
Our facilities are geared to meet your production 
and engineering needs for components of any de 
scription. Unusually Complete Tool Room « Press 
Shop *Hydrogen Annealing, Machining and Polish CUT TOOLING cosTs! 
ing Operations « Glass-to-Metal Hermetic Sealing Over 3,000 high precision tools and 
Production of completed parts ready for assembly dies available to reduce your initial 


in your own plant tooling time and costs 


A complete service in our plant 
means prompt service to your plant. 


ZELL PRODUCTS CORP. 
eA RU Le hd Le 


Electrical Engineer for 
Digital Computers 


Ihe Electronics Division of Curtiss-Wright Corporation 
has an opening in New Jersey for MS or Ph.D in EE for 
tudy and analysis of the applications of digital computer 


techniques to current and future equipment used tn flight 
simulation. He will be responsible for the analysis, appli 
cation, design and development of circuits, systems and 
equipment with initial emphasis on simulation of aircraft 
radio and navigational aids, To the right man this position 
will lead to supervisory responsibility for the digital com 
puter program Consequently this presents an excellent 
opportunity for growth, High starting salary with unusual 
employee-benefits program. Write in complete confidence 


to 


R. G. CONRAD 
MGR. ENGINEERING RECRUITMENT, DEPT. ET-3 
CURTISS-WRIGHT CORPORATION, WOOD-RIDGE, N.J. 


CEL 


CORPORATION * WOOD-RIDGE, N. J 


Call on us for free consultation and quotations. 


NEW LITERATURE 


UL designations and technical 
data sheets on ten types of Bake 
lite vinyl compounds, Circle L20 
inside back cover. 


High Reliability Capacitors. 
Sprague Electric Co. Nort 
Adams, Ma Engineering 
letin 2900 and specification PV-100 
ontain complete technical infor 
mation on the Hyrel Q ibn 
lature metal-clad paper capa 
vhich are hermeticall 
Vit compre ion-type gla 
older-seal termina! 
described are available 
conventional tubula 
ck mounting 
itamin @Q impregnated 
igned for operation fron 
to 125 ( Voltage ratings of 200 
200. 400 and 600 v d-e are tand 


ard. Circle L21 inside back cover. 


Magnetizers. The Indiana 
Products Co., Valparaiso, Ind 
two-page bulletin offers two 
cipal types of magnetize the 
electromagnetic and the perma 
nent-magnet type. The magnet 
e) discussed meet the requ 
ments of most applicatio 

offer many advantages 

The publication include 

and charts on the magnetizer 
well as information and pict 

f both types and also includ 
directions on how to use the mag 


Circle L22 inside back 


Microlimit Control Cable Gage. In 
trial Gauges Corp., West Ex 
wood, N. J. A new brochure 

deseribe continuous, noncont 

diameter measurement and 
ol equipment for insulated 
and cable, extruded tubing 
nape 


The equipment de 


trol 
offered in 
tions to 


Circle L23 inside back cover 


Motors. Indu 
970 Main St., 
Y. Engineering dat 
l-purpose 2000 serie 
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continued 


yn specification sheet. Units dis- 


ed 


input 


are available in a variety 


voltages, output powers 
offered 


and/or 


windings and are with 


“al peed reducer peed 


vernor. Performance curve and 


unit are 


back 


ngineering drawings ol 


ncluded. Circle L24 inside 


cover, 


I)-( 


Dynamic 


Currents. 

Ma 

Mass 
the 


Supply for Large 
Controls Co., 
Ave., 
DC T 


per 


1955 
Cambridge 
157 


formance and 


letin present 
lent 
lectrical and mechanical feat 
of these well-regulated thy1 
scillographic 
tne re 


for a 


ipplies 
ing show sponse o! 


put voltage 


ipply 


upon the application 


t f ; line vol 
load 


follov 


ep Tunctions o 
increments ol! 


ed 


time is le tnan 


and large 


tures discus are as 
Re ponse 
complete 


milli sec and recovery 18 


within 20 millisec. Voltage regu 
0.15 


ncluded are ad 


lation is within 
Unu 
justability of 


knob 


20 per ent of 


percent 


ual features 


output voltage with The completeness of 


a single from 110 percent of 


rated to 


current rating at all 


close regulation throughout 


operating region and an efficient 


of more than 80 


Circle L: 


percent at 
load 25 inside back cover 
Environmental effects 
Pots. Helipot Corp 
ach, Calif., has 
illustrated te 


whit h dis¢ l 


on 
cision 
port Be 


f 4 


Iree copies of the 


pape! 762 
effect ot eX 
ion and shock, h 


and 


tiometer 


nical 


tne treme tempera 


‘ 


ture viora imida 


ity, altitude accelerat 


precision poten 


i the di Cu 
of appli 
tentlomete! 
fected KD 
and a letailed 


mental 


envirol 


el ea 


Kiel 


Circle L26 inside back cover. 


Testing Equipment. 
Corp., 11307 Hi 


rele 15 


nary 


nro hure 
ctroni tit 
ucts In 


ment information 


g equipme! 


nus 


addition to testing equi 


Wy . 


INSTRUMENTS 


299 
ror 


ile radar and fire 
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5 
Oscillator 


oc | ALFORD 


ATLANTIC Ave 


ANTENNA SYSTEMS 


For additional Information on all items on this page 


Compression and Kovar Type 


HERMETIC SEALS 


“The Seal of Excellence’ 


Meeting the ever-increasing standards of perfection established 
by the electronics industry is a challenge admirably met by Zell's 


highly skilled engineers. They are able to exercise ysually 


rigid quality controls because all production operations are car 


ried out in Zell's own completely equipped, ultra modern plant 


ZELL Hermetic Seals Enjoy These Desirable Characteristics: 


* High resistance to mechanical and thermal shock 

* A stable finish that protects seals against corrosive atmospheres 
ZELL'S GOLD PLATE WITHSTANDS THE MOST STRINGENT TRANSISTOR 
ETCH TESTS DEVISED 

* Excellent electrical properties + 

* Easy weldability and solderability 


ALL FACILITIES UNDER ONE ROOF 


Complete tool room tacitities 

65 Power Presses (te 50 tons 

Double stage annealing fusing furnaces 
Advanced plating facilities for Mickel 
Gold, Tin, Cadmium, Copper, Silver, etc 
Complete giass facilities 

Mass Spectrometer leak testing 


very 


Tight dimensional tolerances 


OOTP Gan 
Se me 


KOVAR — RODAR — THERLO :— 
ae oe 


our facilities assures the completeness of your peer 


For Lab or 
Production Testing 


Just turn the oscillator dial 
manually or by 

a motorized sweep drive 
and the impedance curve 
of load Z is traced on 

a regular or an expanded 
Smith chart 

Either an oscilloscope 

Or a two-axis recorder 

can be used 


Write f 


Lead —" 
iT th. 


C; Model 11-P 
Vl eee, 


200 mc 
18 ase 


ols 6 aslo 
a 8 8 aa 


ALL 


BOSTON MASS 


IMPONENTS— A NAVIGATION AID* 


Js@ po 





NOW...ANY MICROWAVE 
COMPONENT CAN BE 
BUILT AND ENGINEERED 
TO YOUR PARTICULAR 
APPLICATION 


Regardless of complexity, de- 
sign or tolerance problems — you 
can get UHF or microwave com- 
ponents that are job-engineered 
to your application. All units 
are delivered, electrically tested 
and proven, ready for immediate 
operation. 

Components can be built from 
your prints or can be designed 
and built to integrate with the 
application. Close and confi- 
dential coordination is main- 
tained from drawing board stage 
to installation 

Range of assemblies is prac- 
tically unlimited—from dc. to 
over 40,000 me., military or in- 
dustrial. Typical examples are 
these components, delivered 
ready for field use 


i 
Telemetering . } 


Tuneable 

$-Band 

Transmitter Cavity 

re-entrant type, pul «out 

put 150 w. operates at extreme altitudes 
and under extreme conditions of tem 
perature, humidity and salt spray 


Improving signal-to-noise ratio 
selectivity... Re am 


Tuneable 

UHF 

Pre-Selector 

relatively low frequency 

coaxial resonator with very low inser 
tion loss, extreme selectivity and very 
high signal-to-noise ratio. Especially 
adapt 4 to use in aircraft or in crowded 
communit ation bands 


Calibrating ...designing 
S-Band 
components 


$-Band “, 


Signal 

Generator 

Cavity 

re-entrant type 

complete with thermistor mount and 
calibrated variable attenuator. Fre 
-700 to G400 me 


quency range 


Cet the facta on our com 
plete demgn, engineering 
and mechanical fabrication 
facilities Have us quote 
on your needs — cavities 
mixers, duplexers, multi 
pliers, rotary joints, twists, 
bends and other com 


ENGINEERED 


ponents or ase mblies 


MICROWAVE 


Contact us today, Request catalog 


J-V-M ENGINEERING 
COMPANY 


4631 LAWNDALE AVENUE, LYONS, ILLINOIS 


(Chicago Suburb 


CUSTOM 


For additional information on all items on this page, use post card on last page 


NEW LITERATURE continued 


brochure contains information on 
engineering, designing and plan- 
ning personnel, 

Foto-Etch 


of Cal-Tronics, is also featured 


Circuits, a division 


This division provides complete 


service in printed circuitry in- 
cluding artwork, engineering and 
design. Circle L27 inside back 
cover. 

Direct-Writing Recording  Sys- 
tems. [rush Electronics Co., 3405 
Perkins Ave., Cleveland 14, Ohio, 
has released a six-page folder il- 
lustrating and describing its di- 
rect-writing recording systems 


illus- 


the company’s 


Covered in the profusely 
trated literature is 
line of oscillographs, amplifie: 
and its penmotor, plus accessories 
and supplies used with the basic 
instrumentation. In total, five o 
cillograph models and six ampli 
fier models are pictured and more 
than a dozen are described. 

The folder also lists application 
information, plus application and 
many of the 


Circle L28 


design features of 
instruments covered 


inside back cover. 


Silicon Power Rectifiers. Hughes 
Products, A Division of The 
Aircraft Co., Interna- 
Station, Los An- 
Data sheet DS40 
physical and 


Hughes 
tional Airport 
geles 45, Calif. 
contains electrical 
characteristics for a series of 10 
new silicon power rectifiers, For 
information not appearing on the 
sheet, 
available to discuss specific re- 
quirements. Circle L29 inside back 
cover. 


data sales engineers are 


Infrared-Sensitive Photoconduc- 
tors. Electronics Corp. of Amer- 
ica, One Memorial Drive, Cam 
bridge 42, Mass. Infrared-sensitive 
lead-sulfide photoconductors for 


detection and guidance systems 
are described in a new bulletin. 
Technical specifications and or- 
dering information are given for 
four general cell types having a 
wide range of performance chat 
acteristics Charts for cell re 
sponse as a function of both wave 
length and source temperature are 
sown 
' 


The bulletin tells how lead ul 


fide semiconductive surfaces have 


advantage over other radiation- 


Anywhere... 


At sea, in the icy 
cold of the 
antarctic! 
5.S.WHITE Molded 
Resistors in values 
up to 50,000 
megohms 

retain their 
characteristics. 


in Any 
Weather 


Airborne, in the 
steaming heat of 
the tropics! 
S.S.WHITE Molded 
Resistors are 
made of coated 
non-hygroscopic 
material that 
resists moisture 


Molded Resistors 
Withstand Temperature 
and Humidity 


FIXED RESISTANCE VALUES RANGE 
FROM 1000 OHMS TO 10,000,000 
MEGOHMS! 


65X Molded Resistor — 1 watt 
80X Molded Resistor —3 watts 


While bargain buys in resistors are wear- 
ing out and being replaced, durable S.S 
Wuite “All-Weather” Molded Resistors 
are sull giving top performance in hun 
dreds of commercial, industrial and sci 
entific applications 

Our resistors are characterized by low 
noise level precision stability 
have negative temperature and voltage co- 
efficients. Compact excellent stability 
and mechanical strength values do not 
deteriorate due to age 

We'll be glad to cooperate with you in 
applying these high-quality resistors to 
your product. For our Bulletin 5409, just 
drop a line to Dept. R 


one, 
@ 


INDUSTRIAL DIVISION 


10 East 40th Street 
New York 16, New York 
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NEW LITERATURE ontinued 


sensitive materials in terms of 


response, sensitivity, response 


time, and _ signal-to-noise ratio. 


Their applications include missile 


guidance, fire control, aerial 
mapping, data reduction and 


Circle L30 


spec- 


troscopy inside back 


cover. 


Ultrasonic Equipment. 
Instruments, In¢ 


Branson 
37 Brown House 
Road, Stamford, Conn., has avail- 
able a pamphlet de line 


thick- 
detection 


scribing a 


of ultrasonic equipment for 


ness testing, flaw and 

Instruments 
the Vidigage 
thickness testers, 


ultrasonic 


metal cleaning 


ered 


COV 
include and 
the 


transmission 


Audigage 
Sonoray 
tester, the Coatingage m 
thickness gage the 
ultrasonic 


cle L31 


ignetic 
and Sonogen 


power generator Cir- 


inside back cover. 


Integrating Gyro. 
ment 


Ree ve In 
Corp., 215 E. 91s 
York 28, N Y. Technical 
sheet 202 illustrates and de 
the 201G 


cluded are design feature 


tru 
t St New 
data 
scribe 
integrating gyro In 
, dimen- 
sional drawings and typical 


[32 


pecl 


fication Circle inside back 


cover, 
Pressure Sensing Devices. lark 
Electronic 
Palm 


illustrates 


Laboratoric . Box 165, 
Spring Calif. Bulletin 276 
and ae 


cell 


cribe elab 


pressure and devices In- 


cluded i information 


lorce, 


vacuum and tension cell tud 


mounted pre tors; high 


contac 
pressure load crominia 


and 


Vadel 


ure pre paint 


] 


liquid plastic fo! 


research and sip engineer 
Purchasing information a 


L33 


nd price 


Circle inside back 


are yvivel 


cover. 


Mounting. 


B illetiz 


Aircraft) Equipment 
Lord Mfy. Co., Erie, Pa 
No. 705 illu 


Radiofocal mo 


trate and describe 


inting 


aircraft electronic equipm 


cluded are a resonance 


a table of natural frequenci 


the compan 


] 
rineering tafl aiso discu 


Circle L34 inside back cover. 


Electronic Tracking Systems. Cu 


bic Corp., 5575 Kearr Villa Rd 
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Wh 


just ‘CRADLE’ it with a 


HEXACON 
HATCHET SOLDERING IRON 


The operator has to “choke” the conventional 
straight iron to hold it, whereas the 
HEXACON HATCHET IRON “cradles” in 
the hand with no perceptible grip whatsoever 

thus relieving hand strain and eliminating 
the hand the cause of poorly sol 
dered joints. Because HEXACON HAT 
CHET IRONS perfectly balanced in 
weight, they enable the operator to solder in 


“heavy 
are 


a natural position and relieve fatigue of arm 


CHOKE" your 


soldering iron? 


A COMPLETE LINE 
OF HATCHET IRONS 


v 


BY HEXACON 


Originato 


and Pioneer 


TIP DIA 


1 


PR 


$ 


and back 


new circular No 


Send for 


70H giving more 


details and comparative competitive perform 


ance data 


HEXACON ELECTRIC COMPANY 


130 West Clay Ave., Roselle Park, New Jersey 


Churchill %4 ATR Cases 


Meet ARINC Spec #404 


Saves Spac eC 

Adapted to use of miniature electrical 
components 

Employs newer type Cannon DPA 
multiprong connector 

Standard configuration of indexing pin 
holes (Can be used as guard against 
equipment being plugged into wrong 
location in radio or equipment racks ) 
Three separate removable deck plat 

provide: large area for mounting ele 

trical component 

Units 
holes 


tock. Indexing 
reque { 


carried in 
added upon 


pin 


MODIFICATIONS MADE TO MEET 
SPECIFIC REQUIREMENTS 


for further details 
write for Data Sheets #5 and 46 


Churchill Lighting Corp. 


344 FRANKLIN ST 


ME 4-4700 MELROSE, MASS. 


~~ o 


f 





IT’S POWRARM RIGHT DOWN THE LINE 


At Power Products Co., Grafton, Wis. 


Wilton PowRarms, placed every two feet on a 100’ long conveyor, help Power 
Products Corporation assemble six gasoline engine models on a single line 
PowRarms, which can be moved to any angle in all three planes, and locked 

position, enable operators to adjust work pieces to any convenient angle of 
approach. The result is an exceptionally high rate of production on all models 


PowRarms come in a wide range of automatic and manual models 


Attach this ad to your letterhead for a free demonstration or literature! 


WILTON idl Mit. 0, INC. 


SCHILLER PARK, ILLINOIS 
Sold by Leading Distributors The World Over 


This ONE instrument checks RF, lz 
ee ee 


Standard 
Signal 


Generator 
20 cycles-50 me. 


FEATURES 


Continuous frequency 
coverage from 20 cycles 


to 50 me 
MODEL 82 


Direct-reading individu 

SPECIFICATIONS ally calibrated dials 

FREQUENCY RANGE Zi 
# KF to 5 M in sev 


low harmonic content 


Accurate, metered output 
OUTPUT VOLTAGE Mutual inductance type 


attenuator for high fre 


’ quency oscillator 
MODULATION 


Stray field and leakage 


negligible 


POWER SUPPLY Completely self-contained 


DIMENSIONS 


MEASUREMENTS 
CORPORATION 


BOONTON - NEW JERSEY 


NEW LITERATURE 


Diego 11, Calif. Document 

a 16 page brochure de 

scribing the company’s tracking 

ystems designed and produced 

for the U.S. Air Force. Angle 

measuring equipment (AME) and 

distance-measuring equipment 

DME) are discussed and thei 

applications are given. Circle L35 
inside back cover. 


Component Machining and Test- 
ing. Paraplegics Mfg. Co., In 
10068 Franklin Ave., Franklir 
Park, Ill., has prepared a nev 
eight-page booklet giving full de 
scription of its facilities for ma 
chining and testing of electrical 
and electronic components. Circle 
L36 inside back cover. 


Copper-Clad Laminate. Formica 
Corp., 4411 Spring Grove Ave 
Cincinnati 82, Ohio. “New For 
mica Cirprint” is the title of 
four-page, two-color brochure de 
cribing the characteristics of 
Cirprint, the new copper-clad lam 
inate specifically developed foi 
the printed circuits used in the 
radio and tv industries. 

Cirprint meets military specifi 
cation MIL-P-3115B for type 
PBE-P. Copies of brochure No 
755 are available Circle L37 in- 
side back cover. 


Radar Reflectors. Millcraft Inc 

1119-21 Merriam Blvd., Kansas 
City 3, Kansas. A four-page folder 
illustrates and describes a line of 
radar reflectors which have had 
thorough testing and are currently 
in use by several agencies of the 
Department of Defense. Included 
are the 360 Multi-Unit series for 
airborne radars, the 10 series of 
calibration reflectors for ground 
radar and the 200 series for mari 
time applications Circle L388 in- 
side back cover. 


Aluminum Plugs and Sockets. The 
Plessey Co., Ltd., Kembrey St 
Swindon, Wilts England, ha 
published a brochure listing the 
entire range of soldered and sol 
derless Mk. 4 aluminum plugs and 
sockets and indicating correct 
outlet fittings for every size and 
type of cable in normal use. The 
connectors listed have a wide field 
ol application, parti ularly In 


For additional information on all items on this page, use post card on last page May 1, 1957 — ELECTRONICS 





NEW TERATURE 


inications equipment and 
ift. ¢ omplete cross referen 
included 

[he brochure is available to d 
ign engineers. Circle L39 inside 
back cover. 


Measurement. The Sheffield 
Dayton 1, Ohio. A pictoria 
ot 7 irement covering 66 ce! 
l in “Manufacture 
Measurement for Mankind,’ 
page brochure The ele 
amplifier is among the mod 
neasurement methods dis 
and illustrated. Circle L4A0 
inside back cover. 


Batteries for Transistor Applica- 
tions. Ray-O-Vae Co., 212 E. Wash 

Ave., Madison 10, Wi 
ued a new engineering 
ok section on the subject 
tteries for transistor and 
application Individual 

sheets on the ph 
ons of the batteries 
ts showing discharge 

teristh and potentials 

The introduction to 

n heets point 

metal clad ealed-in 

truction used on sey 
init cell batteries is espe 
advantageous where prob 
eakage or a long helf 
juirement might arise. Cir 

41 inside back cover. 


Parabolic Antennas. Prodelin In« 
307 Bergen Ave., Kearn 
Bulletin No. 436 covers parabol ( 
antennas for line-of-sight and 
opospneric scatter services 
Spe ifications, features and orde} 
ing nformation are included 
Circle L42 inside back cover. 


Flexible Couplings. Naugle: 
gineering Inc., 19 Madison Av 
Beverly, Ma ha available 
four-page bulletin on flex 
which are designed t 
maximum flexibility com 
th high torque capacity 
backlash. The bulletin 
mplete details on the in., 
in. and 14 in. diamete 
with dimensior 
for lateral and to 
The coupling di 


ture dynamic balance 


inertia and require no 
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General Controls, famous for 25 yea 
as a supplier of mechanical and 
electro-mechanical controls for home, 
industry and the military 

proudly announces a new product 

of its Potentiometer Division 


FEATURES 


e Variations from 100 to 50,000 


ohms resistance 
Standard tolerances * 
resistance, O14 independent 


linearity 
PRM 123 Exceeds MIL -R-12934,-E-5272A Specs. 


Rotary tys gie gang Explo on proof, o1 dust-tight seals 
1-5/16” dia., bushing 


() rating temperature “ure 
mounted, sleeve bearing le, 


65° F. to 275° I 
special Spec Models Availabl 


Write for 1956 Catalog! 
7 GENERAL CONTROLS 
BC POTENTIOMETER DIVISION 


Glendale 1, California 


Factory branch office erving all principal citi of the United States and Canada 


sr (TWO GREAT NAMES! 


QP 


RADIO ENGINEERING MAGNATRAN, INCORPORATED 


LABORATORIES, INC. ; = (Top Name in Magnetic Com- 
) ponents for Tropo Scatter Power 


Supplies). ZZ 


(Top Name in Tropo Scatter). 


HELP PROVIDE WORLD LEADERSHIP 


More Kilowatt miles of Tropo equipment by (REL) 
are in use and in production than those of all other 
companies combined .. . 


More Kilowatt miles of (Magnatran) Components 
and equipment are in use and in production than 
those of all other companies combined 

MAGNATRAN has provided the following equipment 


for these major projects 


THE FIRST: POLEVAULT 
THE LARGEST: WHITE ALICE 
THE NEWEST: AN/FRC—39 


MAGNATRAN ,...-,0-014 


P.O. Box 211 KEARNY, NEW JERSEY, U.S.A. 





THESE RUGGED 
JOHNSON VARIABLES 
REPEL mia Lilais 


TU ALO 


Ceramic-soldered 
for greater 
strength! 


Parts can't 
break loose... 
capacity can't 
fluctuate! 


These cerami 


“LL” capacitors are an 


applications requiring extreme stability 
and strength 
support rods are actually soldered direct 
ly tothe heavy 


end 


iw thick steatite ceramic 
to shoc k 
break loose. 


fluctuate 


fran 


Impervious and 


Vibration, parts can't 


capacity cant 


SPECIFICATIONS 
Plate 


rated at 


ng is .030 


1500 


spar 


volts 


SINGLE 


peak at sea level; over 


300 volts at 50,000 


feet altitude, Plating is 
heavy nickel other 
platings available on 
special order, Requires 
1% «1% panel mount 
ng oreo 


@ For complete infor BUTTERFLY 


mation on Johnson Type 
“L Air 


other quality Johnson 


Variables or 


components— write for 


your free copy of our 


IFFERENTIAL 
newest catalog today! c : 


B. B. eBande wnmwanen € cpenagees ony 


2009 SECOND AVE. S.W.¢ WASECA, MINN. 


idditio 


soldered Johnson Type 
ideal choice for 


Rotor bearings and stator 


nal information on 


NEW LITERATURE continued) 


lubrication. Cirele L43 inside back 


cover, 

Glass Products. Corning Glass 
Works, Corning, N. Y. 
folder 
view of the 35,000 products made 
by the Many 
electronic and allied products are 
listed 144 back 


cover, 


A product 


directory gives a_ broad 


early company. 


Circle inside 


Magnetizers. The Indiana Steel 


Products Co., Valparaiso, Ind., has 


released a two page bulletin on 


magnetizers. The company offers 
of magnetizers 


the 


two principal types 
the electromagnetic and 
permanent-magnet 
The 
and charts on the magnetizers as 
vel] a 
of both 
direction 


1.45 


types 


publication includes data 


information and pictures 


types and also includes 
on how to use the units 
Circle inside back cover. 
Teflon Rod. Tri-Point Plastics, 
Inc., 175-177 I. U. Willets 
Albertson, L. I, N. Y 
[-257-R contains 


properties 


Road, 
Bulletin 
information on 
pecifications and price 
of TSI Teflon rod. It 
the 40 diameters now avail- 
0.125 to 
increments from 
to 
other 

12 


are 


reduction 
COVel 


able, ranging from in 


1.000 of 


in., In 
0.003 in 
0.014 
supplied in length 
ft, rod 
withis 


cated 


in popular diameters, 


in. and 0.082 in 


of 

discus 

those 
inside 


in 
10 and 
diameter ed 
0.002% in ol 


indi- 
Circle back 


cover, 


Blowers. Ash 


29 49 
de-VUe 


Motors, Fans and 
land Electric Products, Inc., 2 
Queens Blvd., Long Island City 1, 
I \ Catalog No, 83 is a 16 

ive booklet showing illustrations, 


cal specifications ele 


of 


blow 


and 


characteristie of a line 


alty motor and 


All unit 


ired to 


fan 
ssed are Manu 
de 
Circle LA7 


discu 


‘ 


order and can be 


livered in a few week 


inside back cover. 


Massa 
Laboratories, Inc., Hingham, Mass 
A single 


Electrodynamic Recorders. 
heet bulletin covers two 
recorders—models 


units 


electrodynami 
GA-1023 M 


Features of t 


and 


he dest ribed 


all items or 


this page, use post card on 


Th 


temperature mea 


ture 


I} 


mea 


Th 
At Trhic 
? ve, 
eireu 
more 
urel 

Iw 
t 


tro 


last page 


wTInisvo©rs, VW 


res 


Using 
Thermistors 


Edited by 
FENWAL ELECTRONICS 


th their almost 

temperature changs 
ill their own 

n point for the 

urement 

control 

HDASIC 


eircuit lor 


urement with thermistor 


e first is a battery, a thern 


ro-ammeter, The econd, 


a thermistor as one leg 
it. The third 


yr na bridge, making 


nia 
Incorporate 


po 


pre ‘ temperature different 


ent 


O DaASsie 


th therm 


ola bridy¢ 
another ey 

the output 
Ol Can be had D 
and placing 


the bridge 


Makers of Precision Thermistors 
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NEW LITERATURE 


are true rectilinear motion, 

ical acoustic damping and wider 
frequency range Performance 
cnaracteristics and prices are Iin- 
cluded. Circle L48 inside’ back 
cover. 


Computing Digital Indicator. D 
nac, Inc., A Subsidiary of 
lett-Packard Co., 395 Page 
Road, Palo Alto, Calif. A 

sheet loose-leaf perforated 

letin covers model DY-2500 com 
puting digital indicator. Features, 
illustrations, uses, specifications 
and prices are included Circle 
L.49 inside back cover. 


Epoxy Shells. Epoxy Products 
Inc., 137 Coit St., Irvington, N. J., 
has available complete catalog in- 
formation on their new molded 
epoxy N-Case shells The he 
described are ideal for 
capsulation of resistor 
pacitor and othe. 
component 

The N-Case hells 
make it possible to insert the com 
ponent directly into ie hell, 
pour epoxy casting compound in 
after it and end up with a com 
pletels encapsulated component, 
resistant to humidity, iperature 
Variations and corrosive’ influ 
nces Circle L50 inside back 


‘over. 


Analag Computer. Donne) 

tific Co., $388 Galina 

alif., announce 

pape engines ring 

the model 3000 analog comput 
The computer’ building 

design, problet 

and ACCEt ri 

a comprehensive 

manner. Complete 

module combinat 

mended computing 

also includes Circle L51 inside 


back cover. 


Floated Rate Gyros 
Corp., Commerce 


Conn 


thermo 
yeane 

The gyre 
No. 419 hi 
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Oe mt 
NUR ee 


WITH NEW HERMES ae a 


Printed circuit plates 
now accurately drilled 
by unskilled labor from 
enlarged template by 
air activated feed. 


Ask for 
catalog ZP-1 
describing 
pneumatic 


attachment 


meu hermes ENGRAVING MACHINE CORP 
13-19 University Place, New York 3, N.Y 


ENGINEERS: THE WONDERFUL b 


COMMERCIAL JET ERA IS 
OPENING UP AT TWA 


if you re seeking an opportunity to further your career with a 
fine mpany look no further 
™WA preser tly has eninas for Aeronautical, Mechanic Elec 
to work with a small select 
s arrangement gives each 
opportunity ynstrate his ability and to 
advance within the company the opportunity to build his 
future with the 
Qualifications 


Location TWA site no building now nearing comple 


tion at Kansas City 


Living Conditions: Excellent, bot! or suburban private 


mes or apartments 


Benefits Many employee benefits, including liberal free 


transportation for yourself and family each year 


Salary: Commensurate with experience 


if you are an engineer with qualifications in any 


of these fields, explore your opportunity with 
TWA today Write 


Mr. R. Paul Day, Employment Manager 


TRANS WORLD AIRLINES 


Kansas City 5, Missouri 





PART GOST GUT 7 


with GRC 
die cast 
tiny parts! 


Range timer part 
ade by Gries 

ts half as 

sch as part 

jie cast by 


customer 


Many manufacturers have learned that GRC specialized tech- 
Jeliveries | niques and facilities have cut the cost of tiny components 
quentities | for their products 50% and more compared with production 
| 100,009 101 in their own plants. Parts like the slotted gear shaft 
y millior 
illustrated are die cast to precise specifications—trimmed, 


NO MINIMUM SIZE! ready for use—in one automatic operation. Consult 
' Gries about cost-cutting components for your products 


engths 1%" See us at Booth 421 
Send today, Design Engineering Show mice ciaiiaien 
for bulletin May 20 23rd, N. Y e nn 
GRIES REPRODUCER CORP. 


151 Beechwood Ave New Rochelle, N. Y NEw Rochelle 3-8600 (Z wy 


- 


(SERTES 130 RELAY) 


THE MOST USEFUL RELAY FOR INDUSTRIAL APPLICATION 


Nt GENERAL PURPOSE RELAY 


LARGE 
BINDING HEAD SCREWS 
for No, 12 Wire or Lugs 


MULTIPOSITION 
REMOVABLE 
MOUNTING BASE 


SPECIPTITCATIONS 
CONTACTS RATINGS cOoILs MOUNTING BASE 


Single -and-double pole 20 amp. at 115 V AC & DC te 230V Metal strap of bokelite 
Base can be rotated 90 
degrees either direction 
Aux. DT contacts available UL. Approved Power—2 watts for mounting convenience. 


DIMENSIONS base—1" « 3%,” 


Request complete data on Series 130 Relay. 


Single and. double throw 60 Cy. AC or 24 V DC (Interchangeable) 


RELAYS Pwit ss LONG BRANCH, N. J 


performance 
modern missile pro 
Circle L52 inside’ back 


cover, 


Products Catalog. Ande) 

trol } Mannheim 

Des Plaines, Ill., announce 
I it I 


ability of it iew complet 


colored product catalog 
gives in comple 
picture and diagran WI! 
nt information on solenoid 
ils and electrical component 


Circle L53 inside back cover. 


WWYV and WWVH. Shasta Divi 
ion, Beckman Instrument Ine 

P.O. Box 296, Station A, Ric} 

mond, Calif An eight-page two 
color brochure describes the fun 

tion, application and recent 
improvements of National Bureau 
of Standards radio station WW\ 
and WWVH The brochure (Data 
Bile No 10 also describe tne 


new model 905 WWY\ recely 
Circle L54 inside back cover. 


Electrical Connectors. The Pyle 
National Co., 1334 North Kostner 
Ave., Chicago 51, Ill The four 
page bulletin No. 637 announce 
a new line of compact, lightweight 
electrical connectors for militar 
and industrial applications 

Known as the Pyle-Star-Line 
the new plugs and receptacles de 
cribed are impervious to wate} 
moisture, oil, gas, dust, pressure, 
vibration and shock These con 
nectors meet and exceed perform 
ance requirements of class A, B 
C and E of military specification 
MIL-C5015B 

The bulletin illustrates and de 
scribes the new line, with environ 
mental data and electrical capaci 


ties, Circle L55 inside back cover. 


Coil Winding Machine. Geo. Stey 
ns Mfg. Co., Inc., Pulaski Road 
at Peterson, Chicago 30, Ill, has 
released a 62-page catalog, No. 57, 
illustrating and completely de 
cribing 48 coil winding machine 
of which 18 are newlh developed 
model The various machine 
vind virtually all types of coil 
including bobbin, repeater, re 

sistor, solenoid, transformer, va) 


able pitch, armature, field, te 


ll items on this page, use post card on last pa je May z 1957 ELECTRONIC Ss 





winding 


1.56 inside back cover. 


fransformers. Ty 


Cory Redvy 


15 
reneral 
and illu 
rmers 

tem i 
pulse, 
ealed, 


and 


geoph 
filament audio tri 
enoke 


L57 


Circle 


and t component 
inside back cover. 

Wide-Band Oscilloscope. 
tory for Electroni: In 
nt Boston 14 Mas 

111A illustrate 
the 411A wide 
vhic] 


band 
features d-c to 
widtt 20 mv per n 
0.025 psec rise 
delay, ¢ 
1ds Complete 
are included 
back cover. 


time and direct 


reading alibrated in micro 
specification 


Circle L5S inside 


Electrodynamic Recorder. Ma 
, Hingham, Ma 


reprint ELE 


Laboratories, In« 
A four 


rRONICS 


page from 
describes the Massa 
nami 


nking, 


! 
llammeter 


elec 


trody recorder, a direct 


nonresonant recording mil 
incorporating nume! 
iu ex lusive basic de 
tures. Title of the 


is “Pe n 


cording 


sign tea 
article 
Motor for Re 
Circle L59 


reprinted 
tilinear Re 
inside back 
cover. 


1-( 
Controls Co., 
Ave., ( 
Mas Bulletin D¢ 
he 150V-25A 
t response tn 
Perfor 

nechanic 

ted Circle 


cover, 


Thyratron 
I lyna 


chusetts 


Power Supplies. 
1955 Massa 


ambridge 


mit 


L60 inside back 
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Those in the KNOW don't gamble... 


they specify 


WIRES and CABLES 


Since the very birth of Radio, the ace- -high 
standard for comparison! Write for our new 
catalog of Wire Products, including:— 
T-V LEAD-IN CABLES +» MICROPHONE CABLES 
INTERCOMMUNICATION CABLES 
SHIELDED ITERCOMMUMNCATION CABLES 





Designed and manufactured to your re- 


quirements. 


Leading producers of Elec- 


tronic Equipment and Appliances choose 


CORNISH, 
service on the job... 
for punishment. 


it 


, 1 "yatonl CORD SETS 


better and LONGER 
they're GLUTTONS 


for 


MADE BY ENGINEERS FOR ENGINEERS 


RTT teed ee Te 


Om Gee Lie a 


New York 7, N. Y. 


Cue ah 7 


Aeathhet 


PRINTED CiRCutT 


OSCILLOSCOPE KIT 


FOR COLOR TV! 


(heck the outstanding engineer 
this modern printed ‘ 


TV work 


ideal for 


frequen 
weep generator 
the range usual 
ip t M 
lize performan 
me in half. Formerly 
pe. Features horizor 
n of pulse detail 
piif oltage regulated powe 
equen compensated ertical 
acity nylon bushings 1 panel tern 
t 


’ f other fine feature nt 


I 
f 
r 
5 
t 
. 


nce and fine engineering feature 


eathbit 1 TV 
SWEEP GENERATOR KIT 


ELECTRONIC SWEEP SYSTEM 


new Heathkit sweep generator 


ntered in TV 


ided. BDianking a 


nstant amplitude output 
uation — maximum RF output 
astly improved linearity. Ea 


sweep generators 


MODEL 
0-10 


spy! 


Shpg. Wt 
27 Ibs 


MODEL 
1S-4 


$4950 


Shpg. Wt 
16 Ibs 


hd 
COMPANY 


A SUBSIDIARY OF DAYSTROM, INC 


BENTON HARBOR 14, MICH. 


WRITE FOR FREE 
COMPLETE 


Ramen 
" vo 


CATALOG 
INFORMATION 


: 
: 
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Plants and People 4 


a 


Edited by WILLIAM G. ARNOLD 


Industry technical associations and societies honor outstanding engineers and executives. 
Manufacturers in electronics enlarge plant expansion plans with new construction, acquisi- 


tions or lease arrangements. Engineers move to new positions and duties 


RETMA Medal of Honor Goes To Max Baleom 


MAX FF. BALCOM, former chairman highest award. and allied electronics field 
of the board of directors of Syl The nomination of Balecom was cluding production, sales, fin 
ania Electric Products and now a made by Paul V. Galvin, recipient and legal problems—has been 
director and consultant, was chosen of the 1956 “Medal of Honor’ in veloped over more than three 
recipient of the 1957 RETMA his capacity as chairman of the ades with Sylvania 
“Medal of Honor’ by the RETMA annual awards committee Balcom was elected treasurer of 
board of directors. He will receive Balcom was president of RETMA — Sylvania in 1944, and in 1950, fol 
the award at the RETMA industry in 1947-48, and in 1954-55 served lowing the death of Walter E. Poor, 
banquet in Chicago during the an is chairman of the board. He ha vas elected chairman of the board. 
nual convention been a director of RETMA since’ He relinquished the treasurership 
The award, established in 1952 1942, He erved as chairman of in 1951 to devote his full time to 
provides industry recognition of the tube division for eight years the chairmanship assignments, In 
the person, company or organiza and headed a number of important 1953, after completing 35 years of 
tion which has made outstanding committes uch as television, edu ervice, he retired as board chair 
contributions to the advancement cational tv, and surplus disposal man: and is now serving as 
of the industry—the industry’ His knowledge of the radio tube rector and consultant. 


Packard-Bell Shows Simple Set, Forms Computer Affiliate 


Dr. Ropert §. BELL, president of 
Packard-Bell Electronics, and Rich- 
ard B. Leng, vice-president in 
charye of the firm’s technical prod 
ucts division, presented a common 
component radio receiver, contain 
ing but one type of tube, to Major 
General Preston W. Corderman, 
Deputy Chief Signal Officer of the 
Army 

The new receiver is designed to 
reduce pare part requirement 
from nineteen to seven. Only one 
tube 4 required where formerly 
five different types of tubes in vari 
ou izes were used, resistor spares 
are reduced from nine to three, and 
capacitor spares from five to three 

Commenting on the receiver and 
ts importance General Corderman 
pointed out that “common, stand 
ardized components can greatly 


implify the pare parts supply Major General Preston W. Corderman, right. Packard-Bell president Dr. Robert S. Bell, 


left, and Richard B. Leng, center. 
problem in the Military service 


and wherever possible it is desi According to Dr. Bell, the “com technical personnel can be 


able that one type of component mon component” receiver, in addi- many instances to reduce 
perform the same function as sey to reducing the spare parts taff 
eral, This new receiver appears to inventory, simplifies servicing and ® Firm Packard Bell Computer 


be a step in the right direction” maintenance in the field since non Corp. has been formed as an affili- 
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Electronics 
Engineers... 


is technical 
management 
your goal? 


Technical management of electronics systems is the 
primary responsibility of Lockheed’'s Electronics and 
Armament Systems Division 

Engineers in the division supervise and participate in 
conceiving advanced systems and then performing re 
search, development and evaluation up to productior 
stages on all Lockheed aircraft-—-radar search planes 
high-speed fighters, propjet cargo and passenger trans 
ports, small turbojet transports, bombers, jet trainers 


and other significant classified projects 


Technical management positions are open in fields of 
Fire control, radar, countermeasures, inertial systems 
weapons, communications, infrared, optic: 

netics, antennas and microwaves 

Inquiries are invited from Electror 

Physicists possessing experience 

techr ‘ igement Addre 


Technica nagement 


California Division LL OC KR HE HD 





Packard-Bel) Electronics 
facility has 


research and development 


Corp Max Palevsky, 
Bendix Aviation, 
Ion, will 


field and 


formerly ith 


The new launched a computer divi 


program serve as vice-president 


in the digital computer director of the subsidiary 


Palevsky has designed 
digital differential 
well as general purpose 


for missile impa 


analyze} 
‘ omy 


‘ 


predi tior 


Radio Club Elects Officers And Directors For 1957 


VHkt Radio Club of 
elected Frank A 


of the organization for 


America re 7" 
Gunther president F 

1957 
Walter A Knoop, 
ident; O. James More 


secretary; Jo 


Serv 
ing with him are 
Jr., vice-pre 
lock, corresponding 
eph J. Stantle 
John H. Bose, recording secretary 

Directors for the coming year 
Kirnest V. Amy, Ralph R 
Batcher, George E Burghard, 
Harry W. Houck, Fred A. Kling 
enschmitt, Renville H. McMann, Jr 
Minter, Harry Saden 
vater, Francis H. Shepard, Jr 
Albert F. Toth 

The Radio Club of 


organized in New York City or 


treasurer; and 


include 


Jerry B 
“a 


Frank A. Gunther 


, and 


January 2, 1909, making it the 


olde t 


America wa 


rroup of its kind in thi 


Member 


men in 


country hip include 
the field of 


Invention be 


tanding 
engineering and 
this country abroad 

rank A 
dent of 


Radio 


and 
(C,zunther 1s 


vice 


sales and productio: 


Engineering Laborat 
Inc., in Long Island City. 
Walter A. 
sional engineer in the fir: 
Gawler-Knoop Co. O. 
lock is a radio consultant in Mill 
N. J. Joseph J. Stantley i 
with Continental Sales Co., Inc., of 
Newark, N. J. John H. Be 


research at the 


Knoop is a pt 
James More 


ington, 


engaged in 


tronics Research Laboratori 


Columbia University. 


Raytheon Establishes New Laboratory In California 


RAYTHEON MANUFACTURING CoO, 1 for the 


12,000 sq ft 


following month 


will house 


about 200 employees of the 


building a electroni The new tructure 
laboratory at Santa Barbara, Calif. 
The Pacific Mutual Life 


Company of Los Angeles 


firm’s 
Insurance yovernment 


will 


development of 


equipment division, 


will own who specialize in the design 


and finance the property, leasing it and communica 
to Raytheon long-term 
Mstimated 


the laboratory i 


tion infrared 
About half 
currently working 


located 


countermeasures, 


date of and radat 
with this 


scheduled in 


completion equipments 


mid-June, group 1s 


OCcCUPANCS tentatively temporary quarters 


in the 


The nev 


Bat 


laboratory will a 


city of Santa 


completely integrated unit with its 


own supporting and othe 


It will be able to provide 


shops 
services 
complete prototype models of its 
new electronic devices. 

The laboratory will be built on a 
l5-acre site adjacent to the Santa 


Barbara airport. 


Lockheed Integrates Missile Branches On The West Coast 


I NGINEERING and research branches 
of Lockheed’ Mi ile 
W il] be 


Systems di 
Vision facili- 


tate 


integrated to 


work on several large govern 


‘ 


mer program recently awarded 
the division 


the Navy 
range bal- 


One of these projects 1 
Polaris, an intermediate 
listic missile for which Lockheed is 
prime contractot 

Head of the new re and 
will be Dr. 


Ridenour, now director of 


earch 
development branch 
Louis N 
research 


Willis M 


rectol of 


Hawkins, present di- 


engineering, will be an 


assistant general manager of the 


division for one year on a training 


Louis N. Ridenour 


366 


Willis M. Hawkins 
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“a 


From radar antennas to readout equipmer 
AMF has experience you can use 
e int search antenr made by AMF form a vital part of the nation’ ' eillar 


1 tr ' r { ' t ' j ' labia infns: 
j } FOGG / j j ] 


Don’t miss 
booths 148-49 at the 
AFCEA Convention 


Another (nf) Product 
es a 


Defense Products Group 


DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY 


PROOUCTS 
1101 North Royal Street, Alexandria, Va. 





member of the 
seating 


Here distinguished 
/ ya / d ly of bine J 
lar Model 51 


and industrial plants for 


icClory 


used in hundreds 


thre pe 


! 


of lal 


Mori 
endurance 

tele cop leg lock at si 
17” to 25” or 24” to 32” 


height adjustment. Back rest adjusts four 


Convenience 


Rust-resisting 
intervals for seat- 


ty up, down, forward, backward— 
to vive the 5] 
of the finest 


Here ) 


itter 


many healthful qualities 
oltfice eating. 


the 


posture type 


chair really built to serve 


You money 


ced wort ri 
Mail ye coupon for full 
information on Royal 
Seating for Modern 


€.. ee t> Industry 


i os 


Model 51! Model 625 Model 624 Model 511 


CROCCO ERE EH ORE HEHEHE EEE E EES 
ROYAL METAL MANUFACTURING COMPANY 
175 N. Michigan Ave Dept. 30-F 


Please send me 24-pnge Catalog No 
Royal Seating for Modern Industry Ce 
Royal Verti-File 


Chicago 1, 1 


free 7001 
nplete in 
Vertical Filing 


formatic ( 


“A ‘ nat e t d t page 
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continued 


basis. Then Ridenour will take over 
the manager’s 
post for a similar training period, 
and Hawkins will head the research 
and development branch. 

A newly-created product plan- 
ning branch of the division will be 
Wilbur _D. 
in charge of management 
planning for the Lockheed Corp. 
This branch will be responsible for 
long-range planning activities, in- 
facilities, 
capital investment. 


assistant general 


headed by Snow, pre- 


viously 


cluding manpower and 


Among other missile projects 
under way at Lockheed in addition 
to Polaris are the Air Force’s X-17, 
a giant test ballistic missile; and 
the X-7, a cruise missile for testing 
ramjet engines and other missile 
components. 

Lockheed’s missile systems divi- 
sion, which started operations at 
Van Nuys, Calif. in 1954, last year 
established two large facilities in 
the San Bay 
missile plant at Sunnyvale and re- 
Palo Alto. 


Francisco Area—a 


search laboratories at 


Beverage to Receive Lamme Medal 


HAROLD H. BEVERAGE, 
de nt of RCA 
the RCA 


vice-presi- 
and director of 
Laboratories, has been 
awarded the 1956 Gold 
Medal by the AIEEE. Presentation 
of the Medal will be at the Sum- 
mer General Meeting of the 
in Montreal June 24 

Dr. Beverage, 29th recipient of 

the Medal, wa 


pioneering 


Lamme 


Insti- 


awarded it “for his 
outstanding engi- 
the 
princi- 
national 


and 


neering achievements in con- 
ception and application of 
ples basic to progre in 


and world-wide radio communica- 
tions” 

He holds more than 40 patents in 
the field of 


and is co-inventor of the wave an- 


radio communications 


tenna and the diversity system for 
high 


been 


reception. He has 
awarded the Medal of 
the IRE, the Lieb- 
Memorial Prize from IRE 
and the Armstrong Medal from the 
tadio Club of 

His first with 
Electric Company in the 
laboratory of Dr. E. F. W 
Alexanderson When Di Alex 


frequency 
Honor 
from Morris 


mann 


America 
employment wi 
General 


radio 


Harold H. Beverage 


anderson was named first chief en- 
tadio 
1920, 
transferred to 


gineer of the newly formed 
Corporation of America in 
Dr. 


that organization to head a labora- 


Severage was 


tory investigating radio propaga- 


tion and development of trans- 


oceanic radio receiving systems. He 
was appointed chief research engi- 
RCA in 1930 and 


vice president in charge of research 


neer of became 
and development in 1940. He joined 
RCA 1942 


Laboratories in 


General Precision Elects Link 


IK. A. LINK, founder and chairman 
of Link Aviation, Ine., has 
elected to the newlh) 


e-chairman of the 


Heel! 
created post of 
board and al 0 
the executive committee of Ger 
ion Equipment Corp 
position is an indi 
that GPE, which ha been 
in these field 
through its 


Link 


vill expand 
idiari 


larly , General 


Kearfott 
the 


various 


Precision Laboratory, 


Company, and Librascope, in 


design and production of 


kind if equipment such as auto- 


matic elf-contained and accurate 
tems of aerial navigation 
train- 


ved the 


Link, originator of aerial 


and imulators 
Air Force’ 
tne Exceptional 
1954. Hi 


recel 
highest civilian 
Service 
other honor 


aol 
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Unique design of the two-dimensional Model 
D-2 features — Single micrometer adjustment 
controls vertical depth of cut, and adjusts 
height of copy table and pantograph. 


ratios from 2 to 1 to infinity! 


ity on three sides permitting panels up to 30” 
o be engraved, milled or profiled. Vertical range 
"allowing operations on complete chassis, cabinets 
include: the Potts Medal from the © ere bulky objects. Ruggedness, stability and precise 


: ag nherent in construction 
Franklin Institute of Philadelphia | SG ty sar 


in 1945; the Wakefield Gold Medal on the ruggedly constructed heavy duty steel 
from the Aeronautical Society of ie graver Bench. All functional parts are conven 

Mmhin reach of the operator while seated. Accessi 
haster type sets stored in lower cabinet trays, tools 
ories contribute to productive capacity 


E. A. Link 


London; and honorary degree of 
Doctor of Commercial Sciences 
from Tufts College in 1952. ‘ 
; : A brochure with full details is yours upon request 

He is a representative of thé 
joint panel of test and training 


Literature also avaslable on the smaller Model 106 three-dimensional engraver 
equipment of the guided missiles 


committee research and develop GREEN INSTRUMENT COMPANY 
ment board and a member of the . 

USAF Air Training Command Ad 363 Putnam A Cambridge, Mass. 

visory Board. In 1953-54 he wa 

president of the Institute of Navi- 

gation ime NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @NEY’S SMALL PARTS 


al 


RCA Appoints 
Semiconductor Head 


FE. V. SPACE has been named to the 
newly created position of manager, 


luvd 918 Vv 


equipment and production develop- 


Pro 


ment, RCA semiconductor division. 
He joined the RCA tube division 


in 1943, as a development engineer. 


PRECIOUS 
METAL 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Ney designs and make to customer [per cation Inding contac 


After 30 months in the armed 
forces he returned to receiving 
tube development in 1946. Follow- 


ing seven years in that position he 


Sere ter ee im. 1 e) 


was made manager of production 
engineering in the transistor de- 
partment. 


In 1956, he wa appo 


1 
lip ring and assemblies, commutator segme id assemble brust 
T 
! 


and brush holder assemblies, and preci met tance : 
Consult Ne Engineering Dept. and { out how precious metal 


| i 
oduet 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. E HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


facturing manager 


formed RCA semicondu 
‘ i 


ion and continued 


intil hi ‘ rrent 


Datascan Opens 
New Plant 
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Want more information? Use 





¥. 


KR 
Ps 


sae 


another 


5 
¥ 


product 
surprise 


/ 
| from 


Helipot... 


Beckman 
Servomotor- 


Rate Generator 


Snug as two bugs in their 
unitized stainless steel 
housing, motor and generator 
work hand-in-hand on the 
shaft 


4 harac teristics of 


same to improve 
re pon 4 


suffering servo systems 


Where the 


dynamics 


trouble is in the 


of your system 
components, watch this 
purposeful pair roll up their 

Ihe high 


torque-to-inertia motor, for 


sleeves and go to work 


instance, responds quickly and 
accurately to error signals 

with acceleration at stall up to 
Signal-to 
ratio of the linear generator 
better. Aiding and 


each other in the 


100,000 radians/sec.? 
NOS 
is 25:1 o1 
abetting 
dedicated mission, they ll operate 
continuously at stall and at total 
unit temperature from —55 ¢ 


to 200°C 


Right now, our corrosion 

I tant, completely encapsulated 
Rat 
i ulable in size 11 | 
(We'll 


eventually 


< 


scrvomotolr CGsenerators are 
ind I8 
oon add size & 


We've 


got descriptive literature ay 


It fata tik 


Helipot 


other sizes.) 


atlable 


Beckman 
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operation in Little Fall 


The corporation man 
delayed 
It de 


data 


signal memory 


Th ‘ | ' ‘ 
iyns, de VeElOp and 


monitoring and 


processing tems, industrial con- 


trol systems, and automatic high 


peed testiny sorting 
Morton 8S. Levin ha 
pointe ad 


the 


tem 
peen ap 
director of engineering of 


firm. Formerly, he was asso 


clated for five years with Tung-Sol 
the 
and 
thi 
employed by the 


labs of RCA 


vhere he erved as head of 


electrical equipment research 


department. Prior to 


design 
association, he was 


M. S. Levin 


industry service 


ederal Selects Semiconductor Chief 
MAX 


chief 
ductor 


fo. Federal, 
1943 as sen 
stack de 


I; NDERLIN has been appointed director 
the 
[T&'] 
Co 


program 


engineer of semi-con joined the company In 


division of Federal ior engineer of rectifier 


relephone and Radio and application 


The ap 
Frank 
ident in 


ign engineering 
In 1947 he became chief equipment 


1953 he was 


pointment was announced by 


M Viles, J1 


large of 


vice-pre engineer and In pro- 


manufacture of moted to the position of chief en 


the 


emi 


conductors yineer of rectifier equipment 


Ienderlin, who had been aircraft department 


Motorola Produces Power Transistors 


Paul V. Galvin, left, and Daniel E. Noble of Motorola 


Cie one-millionth power tran 


Motorola’s 


presented to 


the 
produced by emi-con 
ductor 
Paul V. Galvin 

chairman of the 


Daniel EF 


division wa 
left) fo 
electronic 


Noble >. i adio \ 


inder and istor use 


ised 


and ilicon 


add diff 


many by 
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Edo Expands 
In Canada 


CANADA LTD., 
ibsidiary, was 
orp. of College Point, 
York, manufacture) 


equipment and aircraft 


company has purchased 
of property two miles ea 
vall, Ontario, and plan 
a medium-size producti 
capable of eventual expan 
0% 400,000 q 
the completion of 


september, L957 


Otis Selects 


Chief Engineer 


engineer of the electroni ad 


oO! f the Otis Elevator Co 


succeeds Phillip L. Finn who has 


been assigned to the staff of the 
division manager for special a 
signment 
He joined Otis in 1928 ; 
fier Since 1929 he 
iS capacities In 
department 
vorks and 
Vey Yor} 


Braun Joins 
California Firm 
1. BRAUN joined th 
Moni 


: ] 
Vely eng 


Philbrick Appoints 


Technical Director 


ELECTRONICS — May 


Ho METERS 


for 


| EVERY 


NEW! 242, 342, 4, 4¥2 inch, anti-static 
treated, AC or DC meters with clear poly 
styrene cases for modern installations. Fea 
i ture standard or matched colors on lower 
frosted panel for appearance and functional 
No. 653 Illustrated f Pr 
- identification 
Be sure of the highest accuracy, dependability, and readability 
8 : 2 
PLUS economy with HOYT precision AC and DC instruments 
the complete line of Panel Meters Moving coil, rectifier, and 
repulsion types available in a wide variety of sizes, ranges, cases 
and colors. Also, custom-designed to meet your most rigid 
specifications for a quality instrument 


Write for NEW literature 
containing descriptions, en 


gineering data, and prices 


Sales Div.: BURTON-ROGERS COMPANY 
42 Carleton Street, Cambridge 42, Mass., U.S.A. 


OTTO KRAUER was appointed chief “Ht ie ELECTRICAL INSTRUMENTS 
» Me 


t 


4 : £« . s 


TECHNICAL 
MANAGEMENT 


programs 

cover radar < 

transports 

significant cl 

Inquiries are te rr se possessing infrared experience 
ng interest in tect f nent. Address E. W. Des 


al Management 


California Division LOCK HEBD 


RCRAFT CORPORATION 


BURBANK CA FORNIA 





MUS mL 
LM 


Match and coils 


shown actual size 


Here is a Standardized Series 
of Molded RE Choke Coils 
that make other coils look 
like giants take up less than 
half of the space of the next 
smallest molded coil. Yet 
these midgets do a big job! 
Current ratings range to 1800 
milliamperes; inductance 
ranges from 0.15 to 22.0 mi 
crohenries. 23 distinct coils 
All RE'TMA standard 
values). All electrical perim- 
eters are exactly defined 


‘These coils are more than 
merely satisfactory they 
meet or excel exacting speci- 
fications, including MIL-C 
1I5305A. Each is tested to 
crystal accuracy. All are en 
capsulated in Alkyd provid 
ing maximum environmental 
protection. Standardized pro 
duction brings you substan 
tial avings and off-the 
helf” shipment 


Write for complet pec 
cations on these “most mini 
iture” choke coil Custom 


coils available upon request 


Addre Dept I}-2 


DELEVAN 
aaa 


CORPORATION 
EAST AURORA, NEW YORK 


? Use post card on last page 
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application and systems design in integrated power control; 
the maynetic amplifier field, deve] tigation of internal mecha- 
opment of the first high ey isms of semi-conductors and the 
I b | 


formance all-magnetic  amplifie reduction of the solid state theory 


computing control ystem for jet oO engineering practice, 


‘ 


Martin Missile Plant to Expand 


THREE new structure 


total of $2 million, will be added 


costing a tension to the administration-er 
yineering building and an addition 
year to the just completed to the plant cafeteria. 

lL. Martin missile’ plant The company has been working 
uithwest of Denver ince the first of the year on a $358 
The three structure vill add million government contract for the 
160,000 sq ft to the present facili design, fabrication and testing of 
ties, which cost in excess of $10 an intercontinental ballistic missile 
million called the Titan There are 2,500 

The new 


engineering laboratory 


construction includes a persons at work. The numbe vill 


an ex pe doubled by 1958 


’ 


Magnetic Research Adds Another Plant 


MAGNETIC RESEARCH CORP. opened 


it econd facility, the engineering 


produce and expand the line of all 
magnetic components, powell ip- 
and special products division, i plie 
Hawthorne, Calif. The 20,000 sq. ft 


plant represents a four-fold in 


, amplifiers, systems and other 
related product 

The enlarged engineering depart 
rease in area for the company ment, housed in the newly 
MRC 1 10,000 sq. ft. Remain 


building in El Segundo, Calif. whicl ing space is devoted to increased 


opened 


retaining its original plant, covers 


now serves as engineering and pro production facilities. The move, in 


duction facility for the firm’ cluding plant remodeling and ne 


commercial products division equipment, involved an expenditure 


Activity of the new plant | to in exce of S300 000 


Fairchild Selects Engineering Manager 


CHARLES A. NUEBLING was” ap 
pointed manager of engineering of 
the electronics division of Fairchild 
Controls Corp., subsidiary of Fair 
hild Camera and Instrument Corp 
The former director of electron 
at the Arma division of Ame} 
Bosch Arma, ran his own bu 
Nuebling Enyineering A 
from 1953 to 1955. Pi 
vas director of electron) 
Maxson for five year 
» been with Sper 
Company and ha ! 


or MeGra Charles A. Nuebling 


Building 





Varian Associates 


Appoint Two 


an in 1956, after 

in charge of all manu 

operations at Berkeley 

Beckman Instruments 

he was production man 

Bendix radio division and 

before that, industrial engineer for 
the Glenn L. Martin Compar 

Robert Belville was promoted 

from staff assistant to supervisor, 

production control for Varian’s 

tube division. In this capacity he is 

responsible for all production con 

trol activities at San Carlos and for 

production control activities for the 

engineering job shop at Palo Alto 

Before joining Varian Associ 

ates in December 1955, he was 

manager of special product for 

Enterprise Engine and Machinery 

Co 


General Radio 
Expands Plant 


GENERAL RADIO Co. of Cambridge 
Mass., electronic test equipment 
manufacturer, is building an 80,000 
q ft addition to its Concord, Ma 
branch manufacturing plant 

When complete, the Concord 
branch will employ about 400 
There will be an equal number at 


the Cambridge headquarter 


Synthetic Mica 
Elects V-P 


W. D. KLEPPINGER has been elected 
a vice-president of Synthetic Mica 
Corp., a subsidiary of Mycalex 
Corp. of America. Kleppinger, who 
has been assistant to the president 
of Mycalex since March, 1956, will 
assume complete charge of all op 
erations at the Caldwell Township, 
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Made under rigid quality-control throughout manufacture. Bird complete jewel 
assemblies come ready to install saving production time eliminating 


rejects cutting costs 


Bird jewels are custom mounted to your specifications, by skilled craftsmen 
All assemblies are thoroughly inspected carefully packaged shipped 
to meet critical production schedules 


And the cost far less than trying to make the same assemblies in your own 
plant actually only pennies to insure perfect performance for your 


instruments 


Why not discuss the use of jewel bearings or special assemblies with the Bird 
engineering staff they are always at your service for all types of jewel 


bearing problems no obligation of course 


For information on Bird Jewel Assemblies write for Bulletin 5 


Over 4) years of serving industry with Quality jewel bearings 


Juichardf Cid s 6. 6. 


1 Spruce Street, Waltham 54, Mass. 
AN ASS JEW PR N GIA GR 


NTING AWN A MBLY, APPHIRE 


NEED TUBE CRADLES? 
You Specify... We'll Satisfy 


Augat cradles are life-savers for your sub-miniature 
tube resistors and Capacitors The ’ hold cCompo- 
nents firm and steady and provide definite as surance 
of long life against shock and vibration 

You can order Augat cradles in many types, 
diameters ranging from .175 to one inch, normally 
made from 1065 hardened steel cadmium plated, 
beryllium copper alloy 25 heat treated and silver 
plat d or heat treated silver magnesium nic kel Spe 


cial finishes may be obtained to your specificauons 


If your requirements are not listed in 
our cCadlalog, wrile us for information 


on cradles made to your specifications. 


UGAT BROS. inc. 


31 PERRY AVENUE * ATTLEBORO, MASS. 


Want more information? Use post card on last page 





RIBBONS - STRIP 


%& PURE TUNGSTEN % THORIATED TUNGSTEN 
% MOLYBDENUM % SPECIAL ALLOYS 


and OTHER METALS 


IN 
ULTRA THIN SIZES 


to 
TOLERANCES CLOSER THAN COMMERCIAL STANDARDS 
b 


y 
OUR SPECIAL ROLLING TECHNIQUE 


Note: for highly engineered applications—strips of TUNGSTEN 
and some other metals can be supplied 


ROLLED DOWN TO .0003 THICKNESS 


* Finish: Roll Finish—Black or Cleaned 
* Ribbons may be supplied in Mg. weights if required 


For HIGHLY ENGINEERED APPLICATIONS 


DEVELOPED AND MANUFACTURED BY 


es] re ROSS ‘ae 15 BEEKMAN ST,, N. Y. 38, N. Y. 
wows .WOrth 2-2044 
. Ss bbbideneenee -.yr Pee YY 


CGT 


FOR HIGH ACCURACY DISPLAY SYSTEMS 


We specialize in the design and manufac 


ation of your critical display problems | af 


Phone DAvis 7-1123. MAHWAH, N. J # 


ture of precision deflection Yokes for mili an, 
tary and commercial applications. Phone , => _— i 
; : ‘ 
or write for immediate engineering evalu { \ ; | ; j | 
| 
i | 
ee 
' 
7) 


Constantine Engineering Laberatertes @. 


MAHWAH, NEW JERSEY 


Want more intormation? Use post card on last page 
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New Jersey, plant of dy 
Mica while retaining many 
duties with Mycalex 

Synthetic Mica’s manutfacturins 
facilities in New Jersey, were 
tablished in 1955 to provide do 
mestic source of mica for electrical 
and electronics use. The nat 
ources of electrical grade mica i 
mostly in India, Madagascar and 
Brazil 

Prior to his associatior ith 
Mycalex Kleppinger was a 
president of General Cera 
Corp. and a resident engines 
Ford, Bacon & Davi 


Fansteel Spurs 
Expansion Plans 


KF ANSTEEL METALURGICAL CORI 
construct one new building 
third story addition to anothe! 
it North Chicago plant. 

Their combined cost 
about $665,000. The new 

ll contain 21,500 sq ft 
area and will be at the firm’s 
plant It will be used for 

1 of sintered powder met 
product 

The third-story addition 
have an area of 24,500 sq ft. It 

ill be built on Fansteel’s North 
plant metallurgical building and 
will be used for research laboratory 
offices, laboratories, pilot plant 


facilities and a library. 


Klectro-Instrument 
Adds Space 


I LECTRO-INSTRUMENTS, INC. of San 
Diego will consolidate its opera- 
tions in a 80,000 sq ft plant and 
office structure to be built in San 
Diego at a cost estimated between 
$350,000 and $400,000. Plans call 
for building to start in June with 
occupancy by Sept. 1 for an ex- 
pected 150 employees 

The 24-year-old plant produces 
digital voltmeters, recorders, in- 
line assemblie and precision fre- 
sistors. 


Milwaukee Resistor 
Names Chief Engineer 
GEO. D. RAEBURN will serve as 


chief engineer and plant superin- 
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SUPER VIDEO 
AMPLIFIER 


Gain of 70 db —50 MC bandwidth! 


The Model 395 Super Video Amplifier has 
become the Super-Versatile unit in the 
lab. Among its many uses: an external 
preamp to increase the sensitivity of fre 
quency 
15 microvolts may be used) 
also be used to ir 


inters (input : 

rease power output of 
signal generators over the entire 50 MC 
bandwidth 

For more details on the 395 and IFl's 
entire range of Wideband and IF Ampli 
fiers write for Catalog No. 150 


One 


and sizes who have 
1. A rich backgrour 
tion. 2. A desire for 


individuality. Call Mr 


EU ee a ae 


Eee ee a a ee) 
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tendent of Milwaukee Re 

with the Centralab 
Union in Mil- 
production and en 


was formerly 
division of Globe 
waukee in the 


gineering development department 


Polytechnic Research 


Appoints Finke 


H. A. Finke 


HERBERT A. FINKI 
vanced to general manayel 


tecnni he 


ible fo 
of the com 


yns and manutae 


‘ ‘ 


ronic test 


microwave and elec 
equipment and component 
He na 


ince 1946 erving 


been with the compan 
director oft 
engineering 


eration 


Radioplane Names 
Vice-President 

M. W TUTTLE, 

operatior at Rae 

na peen 


yvenera 


Heyco Nylon 


STRAIN 
RELIEF 
BUSHINGS 


Insulate and anchor the 
power supply cord to 
your housing... 
no need for grommets, 


wire knots or costly 
labor. 


ABSORBS TWIST 


Send for samples to fit your wire, today! 


HEYMAN 


MANUFACTURING COMPANY 
KENILWORTH 2, NEW JERSEY 


HEY MAN! 
..- SAY HEYMAN 


n? Use post card on last page 


375 





1. MAGNETIC-AMPLIFIER CIRCUITS 


various kinds of 
magnetic-amplifier circuit 
ithout extended use of mathematic De 
graphical methods are used to give 
e and quantitative interpretation of essen 
Material tematically classified 
function 0 elect solu 
By W.A 

277 pp., 135 


Logically develops the 
more complex 


ment A 


basic and 
arrange 


‘ and 


o circuit you can 


ons best suited to ir special problem 


Geyser, l. 8S. Naval Ord, Lab. 2nd Ed 
illus., $7.00 


2. TRANSISTOR CIRCUITS AND 
APPLICATIONS 


rovides circuit designers with a handy source of 
detailed information on how to apply transistors 
n military, industrial, and home-entertainment 
equipment. Cover typical transistor operating 
, important circuit parameters, tran 
type problems of temperature and gain 
tabilization, and a large number of typical transis 
with component values. Edited by 
Assoc. Editor, Electronics. 285 pp., 


characteristh 
ister 


tor circuit 


J. M. Carroll, 
illus., $7.50. 


3. HANDBOOK OF 
SEMICONDUCTOR 
ELECTRONICS 


4 thorough, comprehensive 
guide and ceference for all con 
cerned with the design and ap- 
plication of semiconductor de 

vices. Prepared by 1% specialist: 

Explains principles of operation 

of semiconductor devices, de 

cribes their fabrication, and deals extensively with 
circuit design and applications. Edited by Lloyd P 
Hiunter, IBM Corp. 604 pp., 484 illus., $12.00 


4. TRANSISTORS IN RADIO AND 
TELEVISION 


\ simple, comprehensive guidebook for 
technicians and radio and TY 
fact about 
and maintenance 


electronic 
servicemen, Concisely 
transistor circuit their de 
Takes you from a con 

e, sound explanation of modern electron theory 
t uch subject a 
transistor transistor and amplifiers, 
circuits, and servicing transistor circuits 
By Milton 8. Kiver, author of Color Television Fun 
damentals and other books on electronics. 322 pp., 
238 illus., $6.50 


present 
in lint 
point contact and junction 
oscillators 
transistor 


5. PULSE AND 
DIGITAL CIRCUITS 


Tested methods of working 
with all types of pulse and 
digital circuits, to help meet 
the engineering require 
ments of today’s electronic 
equipment Expert, down- 
to-earth guidance helps you 
analyze every circuit 
shows how each is designed 

how it functions—how it 
is best applied in modern 
electronic fields. Covers the 
full range of circuits used 
in such systems as analog 
and digital computers, ra 
dar, television, telemeter 
ing, ete. By Jacob Millman, 
Columbia Univ., and Her- 
bert Taub, C. C. N. Y. 687 
pp., 872 illus., $12.50. 


6. BUILDING 
AN ENGINEERING 
CAREER 


Brings you helpful guidance 
in choosing the kind of engi- 
neering career in which you 
will be successful. Plainly 
and thoroughly explains the 
cope of each 
branch, the 

involved, the 
pli hment 

tionships be 
ent branche 


enyineering 
kind of work 
chief accom 
of each, the rela 
tween the differ 
their income 
ibilitic Much 
pecific and practical infor 
included on the 
nece ary for 


and job po 


mation 1 

preparation 
an engineering 
cluding pointers on how to 
vet the most value out of 
uch preparation By c *< 
Williams, 3rd Ed. revised 
by E. A. Farber, U. of Fla. 


297 pp., 60 illus., $4.75 


career, in- 


EXAMINE ANY BOOK 10 DAYS FREE 


McGraw-Hill Book Co., Dept. L-5, 327 W. 41st St., 
nd me book(s) checked be wf 10 day 
book(s) I keep, plus few cents 

(We pay delivery costs if 1 ore t th t} 

Magnetic-amplifier Cire $7.06 
Transistor Circ, & Applic., ¢ 
Habk of Semiconductor 
$12.00 


bor price and terms outside U.S 


write MeGiraw-Hill Int'l, 


lransistors in Radio & Telev., $6.60 


Pulse & 
$12.5 


Digital Clre., 


Buollding an Png. Career, t4 
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the field 


and missiles, both 


i. ittle has been active In 
of target drones 
in the 


ince 


U.S. Navy and in industry, 
1942 

Radioplane Company, with head- 
Van 


division at 


quarters and plant at 
Nuys, also operates a 


Kl Pa 30, Texas 


clalizes in the development and pro 


main 


The company spe- 


drone 
Armed 


duction of complete target 


and missile tems for the 


Norden-Ketay 
Appoints Pierce 
WAYNE M 


point d vice 


PIERCE, JR. was ap 
ident for engineer 
ing and manufacturing of Norden 

He joined the 
planned the op- 
the 


pre 


Ketay Corporation. 


1951. He 


layout of 


firm in 
erations several of 
firms plants 

In the post, he 
will president di 


rectly for all matters regarding en- 


newly created 


represent tne 
gineering and manufacturing. He 
is responsible for the corporation’s 
manufacturing 
plans, policies and procedures. 


engineering and 


Altee 


Names 


Engineering Director 


HILLIARD has been 


director of 


JOHN K, 
pointed 


ap- 
advanced en- 
Hill 

Lansing. He 


yineering at the severly 
Calif., plant of Alte 
had been acting for some time as 
chief engineer of sound systems. 
Hilliard’s new duties provide for 
the 


electronics 


activities in 
field of 


acoustics, 


special products 
electro 
instrumenta- 
for high intensity 
with jet 
microphone 


and 
including 
tion equipment 


noise studies associated 


aircraft and missiles, 


systems for sound measurement, 
and powerful speaker-amplifier sys 
tems for reproducing these partic- 


ular sound findings. 


NCR Selects 
Director Of Research 


WILBUR C. MYERS was appointed di- 
‘ector of research for The National 
Cash Register Company electronics 
division in Hawthorne, Calif. 
Myers, who moves up from the 
position of senior research engi- 
neer has 


specialized in investiga- 
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and applicatior 
terial fo. ise 
digital computers 


NCR, he was 


ceramic department of Brush Elec 


manayel 


tronics Co., in Cleveland, Ohio, 
where he headed engineering and 


production of parium titenate 


He has also 


served as an engineer with the Car 


plezoelec tric ceramic 


bide and Carbon Chemicals Corp 
of South Charleston, West Vir 
ginia, and as a development chem 
ist with the Lubrizol Corp. in 
Cleveland, Ohio 


Branson Moves 
Into New Quarters 


BRANSON INSTRUMENT and its 
ibsidiary, Branson Ultrasonic 
( orp moved into a brand new plant 
in Stamford, Conn. This gives the 
company some 24,000 sq ft of work 
ing floor space, more than twice 
that available in two old plant 

This latest move is another in a 
series of expansions for Branson 
Starting in two rooms of an old 
frame house, a little over ten years 
ago, the company has been rapidly 
and continually growing ever since. 
Whereas it was a two-man organ- 
ization when it started ten years 
ago Branson employs more than 
ixty today 


Davstrom California 
Selects Taylor 


Charles F. Taylor 


CHARLES f TAYLOR joined 
systems division of Daystrom, In 
aS a systems engineer, 

He was with the United State 


Air Force Cambridge Research 
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SPURS e HELICALS e. WORM AND WORM GEARS e STRAIGHT BEVELS 
LEAD SCREWS @ RATCHETS @ CLUSTER GEARS @ RACKS @ INTERNALS @ ODD SHAPES 


are 
Lo eee ¥. Se hs 


1021 PARMELE STREET, ROCKFORD, ILLINOIS 


ee 


q 


INTER” 


7c IDE eC 
ji" AQUNREYS 


TECHNICAL 


MANAGEMENT 
I TIONS 


sre 
i> 
* 

- 
Positions are open for engineers able to manage advanced countermeasures 
systems programs—from conception of the system up to production 
Assignments cover radar search planes, high-speed fighters, propjet cargo and 
passenger transports, bombers, jet trainers, small turbojet transports 

and other significant classified projects 


Inquiries are invited from those possessing countermeasures experience 
and strong interest in technical management. Address E. W. Des Lauriers 
Technical Management 


California Division LLOCKHBBHBD 


AIRCRAFT CORPORATION 


SUPRBANK ALIFORNIA 


Want more information? Use post card on last page 
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ELECTRONICALLY REGULATED POWER SUPPLIES 


Avoid delay in making your breadboards, 


sneeiay ee naga ow tc watt tai 
u s family 


STERLING 2K SERIES rt 200 mliampare eve 


130 V AC input: 
transformer will meet your requirements exactly. 


Stock STERLING 2K units are available for supplies ST2010 
from 100 milliamperes at 100 volts 
to 400 milliamperes at 300 volts 


Each 2K transformer provides: Secondaries: 
« PLATE VOLTAGE ALLOWANCE FOR PASS TUBE ‘ 570-0-570V 
VOLTAGE DROP 
© RECTIFIER FILAMENT POWER... ° ; ; ee 5.0V 3A 
© PASS TUBE FILAMENT POWER.... ; 6.3V 3A 
* REGULATOR CIRCUIT FILAMENT POWER.. 6.3V 1.2A 
* AUXILIARY FILAMENT POWER FOR... ; 6.3VCT 6 A 
OTHER CIRCUIT REQUIREMENTS 
© REGULATOR CIRCUIT PLATE POWER... *Note 40 ma provided 
* APPLICATION BULLETIN WITH EACH UNIT Size: 5Ve x 4% x 514 H 
Military versions of each of these units Is also avail- Mtg. Centers: 3/2 x 3¥2 
able. Technical data on the complete line is available Weight 15 Ibs. 


on request. Associated Choke: $12009 
4 Henries at 240 madc. 


7 
UES? ectAls? og RUNS ‘querer 
gAMPES” coEClAl” HOR anaes 
ae ERLING 


FORMER 
to your specifications. Let our engineering staff 
help solve all your transformer problems. sleek ai 


Primary: 
115 Volts AC, 50 to 1000 cps 


240 madc* 


The 2K series is only one of the many types we 


Samples delivered in 1 to 3 weeks. th $¢., Brooklyn 11, N. Y. 
STagg 2-4200 


WIRE FORMING 
SPECIALISTS 


. Precision Parts to meet your production and engineering needs 
PIX Manufacturing 


From 002° dia. to 187° dia. Modern Facilities, Hi-Production 


Co inc Equipment. Radio tube parts, stompings, drawings, relay com 
. ponents, transistor bases, terminal lugs, multi-slide stampings 
79 Hudson St. beryllium copper contacts and printed circuit connectors 


Newark 3, New Jersey ORGAO ee Ce a Ce 
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Center at Bedford, Mass., where he 
worked on the formulation of the 
BADGE development plan and 
served on the data processing guld 
ance and control sub-committee of 
General Powers’ long range plan 
ning group. 

While at Cambridge, Dr. Taylor 
investigated nonlinear techniques 
for sampled-data systems as ap 
plied to “track-while-scan” radar 
and weapon control computers 
Prior to that, at Varian Associates, 
he worked on pulse circuits design 


and theoretical electromagnetics 


Dalmo Victor 
Promotes Walters 


GLENN A. WALTERS, director of re- 
earch at Dalmo Victor Co., has 
been named a vice-president of the 
firm, 

He will continue his present 
duties in the company’s engineer- 
ing division where he heads the 
research laboratory staff of 75 em- 
ployees , 

Walters joined Dalmo Victor in 
1947 as an electrical design engi- 
neer and was appointed director of 
research in 1950. Before joining 
DV he was a research associate at 
Stanford University where he cli- 
maxed his study of networks with 
construction of a wave guide simu- 
lator. 


Boeing Sells 
Computer to Western 


AN analog computer enterprise de- 
veloped by the Boeing Airplane Co. 
has been sold to Western Electronic 
Supply Co. of Seattle. 

Boeing first manufactured the 
computer in 1949 for company use 
when machines of the type needed 
were not commercially available. 
Western Electronic Supply now has 
full rights to manufacture and sell 
the machine. 


Aarons Joins 
Bjorksten Labs 


MELVIN W. AARONS joined the tech 
nical staff of Bjorksten Research 
Laboratories as senior physicist in 
the solid state physics section. 


He was previously associated with 
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GET THE EXACT 
TERMINAL YOU NEED 


AT MEW LOW PRICES! 


STANDOFFS 


4 ty y* 
ry 
La 
DOUBLE TURRET 


=) 


iil 
4 4 


FROM THE LARGEST 


STANDARD and CUSTOM 
LINE AVAILABLE... 


Over 100 stand- 


ard. This includes a full range of types 


varieti« ire furnished a 


81Ze8 body materials ind plating combina 


tions. Specials can be 
ification. The 
the fullest extent of every 


tary and commercial requirement 


supplied to any spec- 
Whitso line is complete to 


industrial, mili- 


Standoff terminals include fork, single and 


double turret, post, standard, miniature and 
sub-miniature body type male, female or 
rivet mountings molded or metal base 
Feed through terminals are furnished stand 


ard or to specification 


Whitso terminals ar: 


mine therm« 


molded fron 
etting materials t pro 


optimum electrical properti 


Body Materials 
mine, electri ls 
MME); melamine 
ype MMI 
Mil-P-14, Ty 


Plating Combinations: Twelve 


depending on eles 


mounting combinat I 


‘ 


trical conditions, furnished as standard 


Specials: Body materials and plating con 


binations, also dimensions, can be ipplied 


to any 


PROMPT DELIVERY IN ECONOMICAL 
QUANTITY RUNS 


Get facts on the moat « 

t dependable 
sour for termi 

nd custom molded 


parts. Request 
talog 


custom specification 


plete mos 


e 


Lr 


9328 Byron Street, Schiller Park, Iilinois 


Want 
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Armour Re Foundation and 
Battelle Institute. His 
work with these organizations in- 


searen 
Memorial 
cluded direction of reasearch in 
transistor metallurgy, surface pas- 
sification problems with germanium 
and silicon, and properties of crys 
tal imperfections in silicon and ce) 

inorganic explosive crystals 
also experienced in electron 


paramagnetic absorption and _ in 


{ ‘ 


rared polariscope techniques 


Magnetic Amplifiers 
Opens Western Plant 
MAGNETIC AMPLIFIERS of New Yor! 
‘ity, formed a new West Coast di 
s10Nn The located 
in El Segundo, Calif 


new plant is 
Engineering 
and production of magnetic and 
transistor servo amplifiers, powé 
ipplies, voltage regulators and all 
borne servo systems will be accon 
plished at the west coast facility 
The West Coast 
Morris R. 


eral manager, William J. 


Division 

Beard, ge! 
Muldoon, 
chief engineer and Harry A 


headed by 


Reme ! 


ales manager, 


Ortman Named 
Stanford Director 


FRED B. ORTMAN has been appointed 


associate director of Stanford Re 
Institute. 


Rec ently 


earch 
retired as chairman 
the board of Gladding, McBean and 
Co., Ortman is a member of the 
board of the Air Pollution Founda 
tion, and also will continue to serve 
as a member of the board of di 
rectors of SRI. 

He became vice-president of Glad 
ding, McBean in 1923, president in 
1938, and 


9 


in 1953 


chairman of the board 


New Firm Formed In 
Waltham, Mass. 
RESEARCH Co., NR 


has been formed in Waltham, Ma 


NEUTRONICS 


It is engaged in research and de 
elopment of scientific equipment 
the general field of physics with 
ilar emphasis on electroni 
The key personnel of the new firm 
lude the three partners who own 
Harry 


They are Lockman, H 





WME LG 


Ca 
with 


by 


TM aay 
War 


+ telemetering~ 


; 


Potts o~ 
' } 
‘ t+ * 


missile, 
guidance 


} 


hydraulics 


electro 
mechanics 


W. C. Watker, Engineering Employment Mgr 
Pacific Division, Bendix Aviation Corp 
11606 Sherman Way, North Hollywood, Calif 
t am interested in this engineering field 

| am a graduate engineer with degre 


1 am not a graduate eng 
years experience 


neer but have 





SOLDER 
! 
NMC ERE IL 


ROSIN SOLDER 


L 


CenTr re ts of a solder wire 
energized of 
over which is formed 
ny iter eeve It exceeds Federal 


Spe QQ-5-57ib and MIL §$-6872 


How 3 part construction of 
Alpha’s CEN -TRI-CORE solder 


ately end 


oated with either ar 
plast f flux 


cold joints cuts waste! 


You'll find every inch of Cen-Tri-Core 
older, thanks to its core within a core 
construction, firmly filled with a fast 
acting, non-conducting, non-corrosive 
and for all cold 
joints resulting from skip spots. Nat 


flux ending Once 
urally 


a perfect joint every time re 


duces waste substantially 


lt makes good sense to specify Alpha 
Cen-Tri-Core. You know reliability 
above all is vital. Cen-Tri-Core offers 
that and proves it by exceeding all 
Speed is 


A fast flowing, close-to 


kovernment specification: 
essential too 
the-surface flux is the answer and 


Cen-Tri-Core has it 
Want more facts? Write Dept. CU today 


ALPHA METALS, INC. ° 


SO WATER ST. JERSEY CITY 4. NOG HEnoeeson 4.6778 


OTHER ALPHA PRODUCTS 


Wide Range of Fluxe 
High Purity Metals Soft Solder Preforms 


e post card on last page 
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Philip Hovnanian and 
Johnston, Their 


J. R. Dempsey 


CONVAIR-ASTRONAUTICS | j now a 


full operating division of Convair 
division of General Dynami 
The Astronauti 


which stems 


s Corp. 
operation, 
from a ballistic missile 
research program started by Con 
ir and the Air Force 11 
doing research in the field 


years 


mace travel as well as on the 
\ir Force missile program. It’s 
major propect at present is the 
\tlas intercontinental ballistic mis 
ile 
Later this year Astronautics will 
move into a $40 million plant under 
construction north of San Diego 
It now occupies part of the Convair 
Payroll for the 


operation includes 6, 


an Diego plant 
\stronauth 


000 workers at San Diego plu 


mu 


eral hundred at test sites at Syeca 


K. J. Bossart 


more Canyon and Idwards Rocket 
Base, Calif. and Patrick Ain 
fase, Fla 

J. R. Dempsey, who has 
the Atlas 


manager of the new 


Force 


headed 
1954, 1 
Astronauth 


program Since 


division 
K. J. Bossart, 


gineer, was moved up to technical 


formerly chief en 
director. Mortimer Rosenbaum be- 
comes chief engineer, and H. R 
chief flight 
takes ove! 


former post 


Friedrich, former 


mechanic engineer, 
Rosenbaum’ of a 
istant chief engineer, development 
Krafft A. Ehricke, who was chief 
of preliminary design and system 
analysis, 1 now assistant to the 


technical director 


Mincom Moves ‘To New Plant 


[HE Mincom division of Minnesota 


Mining and Manufacturing Com 


pany, makers of wide-band mag 


netic tape ystem completed it 

move to new quarters in West Lo 

Angeles 
Minecom 


electronics division of Bing Crosby 


division, formerly the 
Knterprises, is a recent addition to 
the growing list of subsidiaries of 
the 3M Company. Mincom design 
and manufactures specialized ma 
chines capable of a recording and 


reproducing the high frequency 


ignals of radar, spectrum monitor 


fg 
e 


New Mincom plant 
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Borg Selects 


New President 


Byron C. Booth 


BYRON C. BooTH ha 
president of The Georg 
Corp. of Delavan, Wis« 
hall Borg was elected 


man of the board of director 


George W Borg, 
held the office ot cha 


board and president 


more of his time to corporate 


ie of the company He 


ted by G Mat hall Bo 


Booth joined The Ge« 

Corp. in 1945 a 

of the Borg e 

In 1954 wa 

dent and a mem 
directors Pre 
president of 

ing Co. of } 


hee nha 


Sperry Forms 
New Divisions 


wo ne 


Manufacturers of 


IMPEDANCE Past 
He 


FOR NULL 
LABORATORY & a DETECTORS 
AND . ° 

cnc oni ae IMPEDANCE 
camanien COMPARATORS 


Tests Resistors, Condensers, Inductors 


Percentage Deviation From Standard POWER 
Read On Large Meter tm 


Rapid Response — No Buttons To Push $29900 OSCILLATORS 


High Accuracy And Stability er 
: o 


Self Calibrating — Requires No NEW YORK 
Recalibration When Changing Ranges 
FREQUENCY 


SPECIFICATIONS 


7 , = 
Bridge Supply Volts 2 volts STANDARDS 


Component Voltage At Balance 1! velt } 
Frequency Either 1,000 C.P.S., or 10,000 C.P.S . 
Full Scale Ranges 4 10%, 20% 
Component Test Ranges 
Resistance - 5 ohms - 5 megohms AUTOMATIC 
Capacitance 50 mmf - 20 mfd 
Inductance - 100 microhenry - 80 henries Hl POT 
Power Supply - 105-125 volts, 60 C.P.S 
saan emgRREEEREE Sune e 


Representatives in Principal Cities 


UU Se Other Electronic 
re 7 ed Test Equipment 


COLOR TV 


SHADOW MASKS 


A deve 
BUCKBEE MEA 


ETCHED AND 


ELECTRO-FORMED 
PRECISION PARTS 





ness 


or compa 


and light weight — 


TRI-PLATE 


VARIABLE ATTENUATOR 
moot | 


snaene 
SMLIMIhe 


SANDERS 
it Il = (PUL ATE” 
VARIABLE 
ATTENUATOR 


with a new type of printed 
circuit transmission line 
developed by Sanders Associates, Inc. 
This small, compact attenuator is used in 
the frequency range of 1000 to 6000 m« 
Designed for use with a coaxial cable con 


nection, it has low external leakage and gives 
broad-band performance 


Maximum Attenuation linear function of 


frequency (20 db at 4,000 mc) 

Insertion Loss less than 1.5 db 
Maximum VSWR less than 1.25 at 
1,000 me 

Characteristic Impedance 50 ohms 
> watts 


Average Power Rating 


Dimensions 7 <5 
Weight — & ounce 


Other 


tions, directional Coupler 


Tri-Plate products such as transi 
hybrid rings and 
spec ial antennae can also be supplied 
Microwave systems will be engineered for 
conversion to TRI-PLATE and produced to 


your require ments 


For detailed specifications 
write to Dept E-5 


W) Sanders Associates 


| 
| 
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and other sections of the country. 

Samuel Agabian, former works 
manager, was named as manager 
of the air armament division and 
Myron D. Lockwood, former engi 


neering director of surface sys 


tem was name yer of the 


, 


irface armament divisio! Both 
ified guided-missile 
svelop 


+ 
signment 


; 1. 
groups list cla 


projects among current 
ment and product 


in alr and Lé ‘ POT Le 


Kitel-McCullough Appoints Welch 


JAMES R. WELCH has been named 
manager of application engineering 
for Eitel-MecCullough of San 
California, manufacturer of Eimac 


sruno, 


electron power tubes. 

Welch joined Eimac in 1950 as a 
research engineer in the firm’ 
laboratory, transferring to the ap 
plication engineering in 1955. Prior 
Eitel-McCullough, he 


years as a 


to joining 
spent two maritimeé 
radio operator, worked seven years 
as transmitting engineer for Press 
Wireless and Globe Wireless in San 
Francisco, was a specialist in radio 
three 


Service and 


direction finding 


Coast Guard 


during 
year’ 


James R. Welch 


vas employed for five ye 
radio broadcasting field 


Sylvania Forms New Lab and Division 


A NEW) reconnais systems 
laboratory has been established at 
Mountain View, Calif. by Sylvania 


Electric 


saAnce 


The new laboratory will be en 
gaged in research and development 
work on new techeniques and elec 
tronic systems for’ intercepting 
radio signals 
with the 


of the new laboratory, the new ac 


Concurrent formation 
tivity and two existing laboratorie 
have been organized as the Moun 
tain View systems laboratories. In 
cluded in the new organization are 
laboratory 


the electronic defense 


and the microwave physics labora 
tory 
A fourth Mountain 


View, the microwave tube labora 


facility at 
tory, continues as a separate activ 
ity of the electronic svstems divi 
ion 

“The establishment of the 


naissance 


recon 


systems laboratory and 


Mountain 
reflect the 


the reorganizatio! 1e 
View facilitie 
growth of our systems activities on 
he West Coast,” Mr. Lehne said. 
He noted that about 50 professional 


rapid 


cientists and engineers will be em 


ployed in the reconnaissance sy 


tems laboratory during the first 


\ Ferguson, 
defense lab- 


formerly 

the electroni 
oratory, has been named manager 
of the Mountain View 
oratorie 


Walter erniu ho was 


ou sly 


tems lab- 


previ 
manayer of the engineering 
development department of the 
electronic defense laboratory, has 
been appointed manager of the re 
connal laboratory 
Jesse | is the new manager 
of 1c Orit { I ‘ labora 
tory, in hich ( Vi formerly 
manager of th and pro 


jects department 


Bendix to Enlarge Friez Facilities 


FRIEZ INSTRUMENT division § of 
Bendix plans to build a new manu 


facturing, engineering andre 


search part of a 


dollar »X] 1O program 


will add 66,000 
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PLANTS AND PEOPLE 


q ft to the present 100,000-sq-f 
plant. It is being built to meet the 
nereased demand for precision 


product including meteorological 


and aircraft flight in ents, AND 


ro-mechanical missile 


nents, light amplifiers and close 
circuit TV systems, ich as the 
Lumicon, as well as other complex 


airborne equipment 
The building is to be 
yu ea ) Take the “bugs” out of the application of con- 
oecupancy in December, ; 
ductive silver coatings. Use Drakenfeld silver 


. : ” paint and silver paste tailored to meet your 
Gavitt Wire needs. We formulate special compositions for 
Builds Plant glass and ceramic bodies and other materials. 
GAVITT WIRE AND CABLE Co., a di Let us know your specific requirements. Sam- 
vision of the American Hard Rub ples will be supplied to fit them. Your inquiry 
ber Co., plans to construct a 35,000 will receive prompt attention 


q ft wire and cable manufacturing 
plant in Escondido, Calif. Construc 
tion on the 12 acre plot is scheduled B. F. DRAKENFELD & CO., INC. 


> — Box 519, Washingtor Pennsylvania 
for completion in June, 1957, at a ) y 


of some three quarters of a mil 


| on dolar ae “Drakenteld 


ee bh ppoints YOUR PARTNER IN SOLVING CONDUCTIVE COATING PROBLEMS 


Research Consultant 


aoe oS ee ee Ke | 


Pick Your Own 


Engineering Challenge 
Apply in Person 


iy In Any One Of Sperry’s aca dechaginaat 
Also Wed Eves 
Small Independent Or Submit Resume 
To Mr J. W. Owvyer 
Engineering Employment Manager 
Or Phone For Appointment 


Groups Fieldstone 7.360 


Albert G. Thomas Ext. 2605 or 8238 


ALBERT G. THOMA 


and more new groups are forming than ever 
pointed reseal consult f Th betore in Sperry’s 47 year history of engineering 
achievement salaries commensurate with experie 
leller ( of Butle 
el U , 2ULIC! and ability excellont benefits full tuition 


Pre io ] he eY ed retund relocation allowances ample housing | 
y is 


J , yeu - oa suburban Long Island only | hour from New York City 
the department of engineering 
search and development of the I) Rewarding Coreer Opportunities Exist in: 
dustrial Research Institute of th Infra Red Detection Precision Radars 
University of Chattanooga Microwave Systems Traveling Wave Tubes 
Antennaes 


Hi Inertial Guidance 


is new assignment is dire ( Digital Systems 
toward patent work | Save Cpeeme Sameie tie GYROSCOPE COMPANY 
WOrkK an ar DNivisios i 


Jet Engine Controls measures Sperry Rand 


projects related to Digitork 


GREAT NECK, LONG ISLAND 


trol system for automation NEW YORK 
Thomas is the I ; 


motor around whi 


system is built 


ELECTRONICS May 





for Military Equipment | 


and 


Commercial Applications | 


t MII 
specificatior 
® Sensitivity down 
® Coil Resi 
@ Switching ( 
28 v., dx 


® Standard « to DPDT 


ntact arrangement 

® Same long life and reliability in rela 
fog commercial applicans 

All relays may be purchased in a wide 

variety of terminals and mounting means 

to suit most applications 


Early delivery of relays built to standard 


specifications 


WRITE FOR RELAY DATA BULLETIN 


BASO INC. 


formerly 
MILWAUKEE GAS SPECIALTY CO 
Dept. RE.1, 


Milwaukee |, Wisconsin 


Want more Information? Use post card on last page 
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PLANTS AND PEOPLE continued 


‘ 


awarded exclusive manufacturing 
and sales rights for this new 
for the Industrial Control 


Chattanooga, 


Cor p 
Tenn 
work 


of Scien 


He was in charge of patent 
for division 4 of the Office 
tifie Research 
prior to his 


Development 
with the 
University of Chattanooga. During 
of his work there, he 
aided in the development of the 


fuse 


and 


association 
the course 


radio proximity 


Bell & Howell 
Add Space 

BELL & HOWELL Co., 
ufacturer of tape 


Chicago, man 


recorders, phono 


graphs, radios and photographi 

will build a $1.7 

addition to its main plant. 
The 160,000 sq ft addition is near 


completion, It will be used for manu 


equipment million 


facturing and warehousing 


Ronette Moves 
To Lynbrook Plant 
RONETTE ACOUSTICAI 
quired a building in Lynbrook, N 
Y. and will move there from the 
present location in New York City. 
The 10,000 sq ft plant is now be- 
ing refurbished for the assembly of 
phonograph 


CORP. have ac 


cartridges, tone arms 


and microphones. 


Royal Plans 


Plant Expansion 


, 
ay 
Paw 


acquired sub 


ELECTRIC Corp. in 
tucket, R. I., newly 
sidiary of IT&T has 
tract for the construction of an 
additional 90,000 sq ft of 
its existing plant 


ROYAL 
signed a con 


pace to 


Klectrodata Names 

Quality Manager 
HINCHEY has 

quality a 


JOHN F. 
pointed 


been ap 
ssurance depart- 
KlectroData 
division of Burroughs 
Pasadena, Calif. 

He will be 
testing, inspecting 
trol of high-sy 


processing’ S\ 


ment manager for the 


Corp. in 


responsible for the 
and quality con 
data 
, during the en 


eed electronic 
stem 
tire manufacturing operation 

ElectroData in 


Prior to joining 








Ang curistie 
SILICON 


POWER RECTIFIERS 


t 
For Top Reliability 
®@ A standard line from 30 to 1000 amps 
® Closely regulated by magnetic control 
®@ Voltages: 8-16-32-36 
®@ Stationary or Mobile Types 
® For Missile, Aircraft, Lab & Factory 


Write for Latest Bulletins on 


Silicon & Selenium Power Rectifiers 


CHRISTIE ELECTRIC CORP. 
Dept. EL, 3410 W. 67th St., Los Angeles 43 


Over a Quarter Century of 
Rectifier Manufacturing 


TT im ae 
AT T-Tar ee) 


2A wT 


owe earned in 


Mobile-Radio 
but Urey 


to give rr finchhy oil Win Whee Wires Ca 
serve. So in my spore time I'm servicing 
commercial mobile-radios in my home town. 
And I'm mighty proud to think of my wife 
driving that new Thunderbird! 

This can be your story, too. Send coupon 
for your free copy of “HOW TO MAKE 
MONEY IN MOBILE-RADIO MAINTENANCE.” 
Published by Lampkin Laboratories, inc., 
manufacturers of the 105-B Micrometer Fre 
quency Meter & 205-A FM Modulation meter 

Easy monthly payment plan availablel 


LAMPKIN LABORATORIES, INC 
Instruments Div., Bradenton, Fla 


At no obligation to me please send “HOW | 
TO MAKE MONEY IN MOBILE-RADIO MAIN | 
TENANCE 


Name 


Address 


Want more information? Use post card on last page 
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How To Get Things Done’ 
Better And Faster 


og! 


PPh 


BOARDMASTER VISUAL CONTROL 


Gives Graphic Picture — Saves Time, Saves 
Money, Prevents Errors 

Simple to operate Type or Write on 
Cards, Snap in Grooves 

Ideal for Production Traffic, Inventory, 
Scheduling, Sales, Etc 

r Made of Metal Compact and 


Over 150,000 in Use 


Full price $4950 with cards 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street © New York 36, N. Y. 


Attractive 


24PAGE BOOKLET NO. C-50 
Without Obligation 


a 
Y, 
ij 


OS 
a < 


4 
Metallized 
Ceramic 


NIGOTE cera 


@ Now for the first time you can 
successfully use a 
coating for refractory ceramic bodies 
which provides a surface for apply- 
solders with 


single metallic 


ing either hard or soft 
melting points between 275 and 
1600°. With NICOoTE, 
preliminary processing is necessary 
It’s ideal for hermetic and mechani- 
cal seals and vacuum applications. 
Bulletin 155 contains complete de- 
tails. Write for a copy 


trenchtown 


PORCELAIN COMPANY 


86 Muirhead Avenue © Trenton 9, N. J 
National Representatives Lundey Associates 
694 Main St., Waltham 54, Massachusetts 


Want more information? Use post card o 
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no expensive 


ast page 


-May I, 


PLANTS AND PEOPLE 


1956, was assistant dl 


Hin ney 
rector of quality control for Consoli 
dated Electro-dynamics Corpora 
tion since 1953. From 1947 to 1953, 
he worked for Fairchild Aerial Sur 
an electrical engineer, and 


Veys as 


betore this for one year Was an a 


{ 


istant project enyineer for Sperry 


Gyro cope, 


New Firm Formed 
In California 


A NEW electronic manufacturing 
firm, the Kelvin Electric Company 
has begun recently 
completed facilities in Van Nuys, 
California. 

Products of the newly organized 
company are precision wire-wound 


operations in 


resistors and resistive networks. 
Heading the firm are William I. 
Ielliott Kckardt, 


formerly president and vice-presi 


and Kenneth T. 


dent, respectively, of Hycor Co 


Ine. 


Ruge Names 

Chief Engineer 

WARREN IE. JACKSON has been ap- 
chief 
Associates. In his 
direct the 
3. company’s expanding 


pointed engineer of A. C., 
Ruge 


pacity, he 


new ca- 
will Cam- 
bridge, Mas 
program of new product develop- 
ment, 

He formerly worked as a product 
development engineer in a design 
and development group at Arthur 


D. Little. 


Daystrom Creates 
Reactor Center 


A NUCLEAR REACTOR CENTER has 


tablished in West Caldwell, 


Ne dé: by 


been e 
Daystrom Nuclear, a di- 
Inc. 


vision of Daystrom, 


The division’s research and ad- 
ministrative staff will move into a 
36,000 sq ft laboratory, where an 
“Argonaut” reactor is to be in- 
stalled Here 


versity faculty 


college and uni 


members can be 


trained in the peacetime use of 


nuclear reactors. Daystrom Nu- 


clear will go into quantity 


duction on a 10 kw 


pro- 
Argonaut 


research reactor that will be avail- 


‘GUDELACE H - 


Wont m 


ONE OF 
GUDEBROD’S 
MANY 
LACING 
TAPES 
MEETS 
YOUR 
SPECIFIC 
REQUIREMENTS 
OR WE’LL 
MAKE ONE 
THAT WILL! 


Gudebrod flat braided lacing 
tapes hold harness securely 

no bite-through or slip, yet are 
easy on the hands. Some resist 
some are 


high 


temperature, 
color-coded and they come 
wax-coated or wax-free 
rubber-coated or with spe 
cial coating. Gudebrod makes 
many tapes for many pur 
poses, including defense work. 
Send us your lacing problems 
or your specifications ... we 


can supply the answer to both. 


GUDELACE + GUDE-NYLACE 


TEFLACE 


GUDEBROD BROS. SILK CO., INC. 


ELECTRONICS DIVISION 
225 W. 34th St., New York 1, N. Y. 


EXECUTIVE OFFICES 
12 South 12th St., Philadelphia 7, Pa 


»@ information? Use post card on last page 
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PLANTS AND PEOPLE (continued 


KP-125, KP-135, KP.145 Indicators able to colleges, universities and 


industry. General manager of the 
division is Dr. Stephen Malaker. 


Monitor Transistor Circuits 


ihe first family of Indicator Tubes is now , : 
available in production quantities at low prices, Kay Lab Changes 
The KP-125, already in computer transisto1 Trade Name 
monitor service, is complemented by the new 
KP-135 and KP-145. These tubes satisfy dif KAY LAB, San Diego electronic 
fering needs for end-viewing (tip-glow), and manufacturing company, has 
isual brightness consistent with circuit power adopted a new trade name, “Kin 
limitations. All tubes are grid-controlled ga Tel” 

jode vith 1.4 \ AC or DC) filaments, are ; 
operable from the 120 v AC line, consume low c : 
power milliwatt are specifically designed company’s two product lines, in- 
and in production for transistor monitor sery struments and television equip 
ice. Mountable in three ways for high density ment, was made to avoid possible 
read-out, the KP-125, KP-135, and KP-145 trademark conflict with another 
eliminate the use of several components (1 


The new name, derived from the 


firm 
lays, lamps, etc.) which require large voltage 


wings with heavy current drains which load 


the test circuit. The KIP Indicator Tubes take GE Converts TV Tube 
mall signals (4 v), draw negligible grid cur 


rent (less than 1 uA), provide visual indica Plant To Transistors 
tion, and are AVAILABLE IMMEDIATELY 


GE will convert its 175,000 sq ft 
for all transistor monitor applications. For de : . 


Baas rv th i a lee 

tails on these and other special purpose tube Buffalo, N. Y., tv picture tube plant 
Actual Size write to the manufacture of transistors 
early in 1957 


KIP ELECTRONICS CORPORATION ee See ae ae 


building in which will 


Dept. ME-2, Stamford, Connecticut | devoted wholly to transistor pro 


duction, General Electric will con 





tinue to manufacture transistors 
at Electronics Park. The Semicon 
ductor Products Department head 
quarters and engineering function 
will also remain in Syracuse. Pro 
duction of tv picture tubes will be 
consolidated and ultimately  ex- 
panded in the cathode ray tube de 
| partment’s facility at Electronics 
INSULATION AT 800 F Park 


ESC Names 
HIGH DIELECTRIC COATING A Research Chemist 
ESC Corp. of Palisades Park, N. J. 
specialist in delay lines, appointed 
TO 030” DIAM Benno Heinemann as chief research 
chemist. 
Dr. Heinemann’s responsibilities 
To fill a need will include direct supervision of 
jh temperature the ESC encapsulation department 
\sulation in a high Previous to joining the firm, he was 
onductivity wire associated with Standard Rolling 
Precision drawn to close Mills. (Division of Revere Copper 
resistance control in the and Brass, Ine Rs Srooklyn, N Y 
smaller size 
eee COneP California Firm 
Moves East 
SIGMUND COHN CORP. THE electronics division of Elgin 
PARC RCC LU MeL eT LL mm, rm National Watch Co. is closing its 
America Microphone plant i 
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Zophar Waxes, resin: 


compounds to impregnate, 
dip, seal, embed, or pot elec 
electrical 


tronic and 


equip 
ment or 
types; 
Cold 

285 F. 
cracking at 76 f 


components of all 


radio, television, etc 


100°F 


waxes 


flows from 


Special non 
plain or 
fungicidal. Let us help you 


with your engineering prob 


lems 


For immediate service contact 


L. E. Mayer, Sales Manager 


A. Saunders, Technical Director 


H. Saunders, Chemical Laboratory 
Phone SOuth 8-0907 


1 
1118 ZOPHAR MILLS, inc. 
veans 9 112-130 26th Street, 
5a Brooklyn 32, N. Y. 


INCREASED 
INSULATION 


BETTER 
CONNECTIONS 


JONES BARRIER 


Terminal Strips 


leakage 5 \ 


Howaan B. Jones Division 
So. 02 Bee ae ee ee , 

a. F , 
LL ae ee) ee) ee 


Pra) 


Want more tormatior 


ELECTRONICS May 


PLANTS AND 


PEOPLE 


Calif., and will move 
equipment key personnel to 
Elgin, Ill., for resumption of pro- 
duction in the near future. 

A. P. Barton, general manager 


said the move was 


Pasadena, 


and 


of the division, 
dictated chiefly by the need to re- 
locate Ameri an in a centralized 
location for better the 
trade, although another factor was 
with Elgin’s central 


development 


service to 


liaison 
and 


( loser 
research labora- 
tories. 


New 
be established at 


warehousing facilities will 


Burbank, Calif. 


Stanford Research 
Selects Ortman 


named 


Re- 


FRED B. ORTMAN has been 
associate director of Stanford 
search Institute. 

He recently retired as 
of the board of Gladding, McBean 


chairman 


and Co. 

He is a 
National Association of 
turers (Los Angeles), and is cur- 


director of the 
Manufac 


past 


rently a member of the board of 
the Air Pollution Foundation. He 
will also continue to serve as a 
member of the board of directors 


ol SRI 


Hallamore Opens 
Branch Operation 


HALLAMORE ELECTRONICS Co. of 
Anaheim, Calif., opened a 


it Denve to 


branch 
supply electronic 
component to the 


L. Martin 


newly-opened 
guided missile 


pliant 


Electronic Specialty 

Appoints Martin 

Ee LECRONK 

ted W llliiam R 
I and 


tems 


PH SPECIALTY Co. ap 
Martin as chief 
product manager of 
and component 
Electronic Spe 

from Lockheed Aircraft 
Corp., where from 1950, he 


of the 


to the 


has 


been in charge omplete 
? r 


ating 5 2ms 


group 


'rom 1945-1950 he was a project 


f A 


of Airborne Instruments 


MAY ad 


MEGOHMMETER 


* Up to 50,000,000 meghoms! 
* Test voltage variable 100-600 vdc! 


* Uncrowded 42" meter scale! 


* Automatic capacitor discharge! 
* Safe test terminals! 
* Only $365! 


Here's the only high resistance megot neter 


f 


selling at $365 with features not found on inetry 


ments selling for twice as much. Measuring 


range up to 50,000,000 megohms to meet the 


requirements of recent advances in insulating 


materials. The L-7 Megohmmeter is housed in a 
hardwood case with recessed vertical panel and 


ivenment ¢ arrying handle 


Industrial Instruments has a wide selection of meg 


hmmeters for both laboratory and high-speed 


Choose the model that best 


jits your needs from this table of specification: 


0 


production testing 


Write today for complete catalog of 
Electrical Test Equipment manufactured by 


Industrial 
LAA LA ALA 


eee mee eee 


Want more information? Use post card on last poge 
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Need Insulation 


with 1000°F 


HEAT RESISTANCE 


MICA 


Insulating mica bridge for 


high temperature electronic tube 


Inert mineral, MICA, can re- 
tain HIGH dielectric proper- 
ties, strength, maintain form 
even in half-micron thick 
nesses — at temperatures and 
shock conditions far above the 
limit of other inorganic, 
organic insulation. 


And only FORD can shape 
and fabricate MICA into the 
precise form you need. Write 
for MICA BULLETIN and 


details 


your 
PROBLEM ? 


Discuss It with FORD 
MICA engineers, backed 
by 40-year-plus leader- 
ship in mica insulation 
precision-stamping and 
fabrication 


TEs) 


ih APs 


aU ere 
c UL 


eee linet a) 


} 
if 


7 


Want more information? Use post card on last page 
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New Books 


VMathematies for Electronics with Applications 


VODEILLMA 


> i tpt) 
rHOUGH a considerable 
book on mathemati 
have ap] 


tn) DoOoK probs 


and physicist 


lirst comprenen 
K position 

if those 

vhich na\ 

fi enyineer! 
covered are quit 

number and include 


alculu 


determinant and 


dimensiona 


mati 
the theory of eri 


ferential equation 


Laplace 
form and the element ot Be ( 


However, 


whic h are 


algebra othe ibjects 


certainly of importance 
vector 


tatistical 


in electron cn as 
inalysis, probability and 


methods have been omitted. 


> Approach The authors use a 


pragmatic approach, whereby the 
applications of the various subjects 
than their 
Thu 
tated 


proof and augmented by 


are emphasized rathe. 


mathematical development. 
most of the mathematics is 
without 
numerous examples of their use 
lor instance, in the exposition of 
linear algebra, one chapter is de 
theory and 
Kach of 


followed by a con 


determinant 


voted to 


anotnel Oo matrix 


these 1 


theory. 
then 
chapter dealing 


iderably longer 


vith network analy wherein the 
tated theory is illustrated 

An extensive and ‘excellent bib 
much 
table 


if transfer functions of R-C net 


liography | included and 


practical information such as 


works and matrices of various vac 
ium-tube 3 confiyuration is pre 
ented, The tables 


of logarithms, exponential and trig 


appendix cove} 


onometric Tunction and a list of 
108 indefinite inteyral A large 
number of elementary problems are 
ven at the end of each chapter. 
Unfortunately the text is very 


ketchy in its development. Severa 


erro? were noted, such as the di 


i on on p 100 to 101, on how ft 


tatemen 


terminal pair net 
three independent 
tne complete 


on a mati 


> Lses Iixcept fo { hort 
useful 


matne 


comings, this book may be 


a an introduction to the 


matics which is encountered in elec 


tron Po. those vith mathe 


matical training includes college 
igebra and elementary 
Although it cope is too wide 
and its approach too elementary for 
a text book fo 

a college course in electrical eng! 
neering mathematics, it may be 
iccessfully in technical 
») de excellent 

ni 


ementary reading 


ource wok for irther 


mathnematl 
ARMEN H. ZI 


\ 
} ngwmeering Ve 


Introduction to Solid- 
State Physics 


KITTE! 


John Wiley & Son 
617 p S12 00 


By CHARLIE 


THE preface edition of 
this text conta) ! tatement 
that it “) n } 0 enior and 
beginning tudents in 
phy 

ing 

idered 


alibe I 
perience and 


na eliminates 
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e small size 
¢ low distortion 
e high reliability 


e high frequency 


es Vode 


Fi TELEMETRY 


stability 


and extreme 
dition 
cr tal 


Submi 


tabilizes 


Frequer R 
Pou eT Out] if 


VW ( ipht 


iq RADIATION 
3 INC. 


ELECTRONICS* AVIONICS “INSTRUMENTATION 


j j j 
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students for 


l 


which it 

vhile a hut dred 
careful explanation 
peen add d 


t if +} ‘ 


irranyeme!l ‘ 


has imme! 


book, h 

usefulness to the 

learner, particularly in engineering 
nd chemistry 

> Rearrangement of Material 

of the orig 


97 


hapter of 27 pages 


t ‘ rmple 1 y] Ce 
a pi i! pia 


the three fundamental 


olid binding, ery 
tures and x-ray diffra 
equally—-there is now 
eable chapter for each and 


the crystal 


about 


tructure chapter 
more complete than 


in the book 


chapter through two dimen 


anything 


The approach in 


is excellent, but this 

ld have been satisfie 
less complete treatment of 

crystal although thi 

material is not a conveniently 


Another eX 


rearrangement 


symmetries 


available elsewhere 
ample of salutary 
is that of the chapter on free ele 
tron theory of metals. In the first 
followed the chapter 


on superconductivity! It 


edition this 
hevatr 
abruptly with the quantum theory 
of particles in a box and only men 
tioned ohmic conductivity in a few 
brief paragraphs somewhere in th 


‘ 


The present arrangemer 
tT acto} 

> Background Needed —These im 

help, but have till not 

ly eliminated the tenden 


the first edition to start 


vement 


from 
vhat often appeared to the begin 
ner to be the middle of the ub 
ect In fact, this book will still 
e hard—but not impossible 

ng for those without 
lerstanding of modern phy 


those who do alread, hi 


ome un 


RF POWER 


- rugged 
- compact 
- reliable 


Model 


052 Amplifier 


Provide watts output from ¥ 
watts input. Rugged construction 
and the use of a tacked ceramu 
tube make thi implifier stable 
ind reliable over a wide range 


of environmental condition 


T¢ mpere lure 
l00pg 
ja /f) 


OOD cp 


0.70 000 feet 


7 


MELBOURNE AND ORLANDO, FLORIDA 


ELECTRONICS* AVIONICS “INSTRUMENTATION 


Personnel Inautris 


Want ” tion? Use p 





HIGH QUALITY + HIGH POWER 


TRANSISTOR Moh wer 


A 
R 
Whiep o Y 
a 
ofetslerg,” often © Sepp : 
ln Vols ar 
vniy wi ly tn to 
Priee "Placy , Tle a] 
Powe, Cs Ve a/b Re 
96 ? * £ 9 


d 


POWERUN 


oc § 

Volts Ripple at Mode! Rect 
Output Amps Mar Outp Number Type er 
on 015 25 Ga 36.15 Germ 

on O15 0) G$ 35.15 Germ 

090 oe 2 Green Germ 

000 oe ' on o08 Germ 


DV SERIES: 


volt Hippie at Mod 
DELIVERY Oviput Amps Man utp Humber 


% 
a 
> 


@ Ue aa 


CORPORATION 
1065 UTICA AVE., BKLYN. 3, N.Y 


TOROID 
Winding 

ty Machines 

Tt 

REM REAEOS WT 


BALOWIN, LI. N. 


ZINN 


<_ 
a 


experience pays 


let TWS* prepare 
your industrial literature 


*TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co. 
330 W. 42nd St., N.Y.C. 


send for information 


Want more information? Use post card on last page. 


th need, as well a 
fill well for a single 
which one can be- 


‘ 


itn most 


r tne 

1 the field, so many 

taking on Increasing 
importance The 


spect that any 


Transistor Engineering 


Reference Handbook 


isistor 

in increase 

-or literature. “The need 
and coordinate infor 
on all the commercial as 

of the industry under a single 
cover” Jed to the writing of the 
Transistor Engineering Reference 
Handbook. To achieve his purpose 
the author has divided his bool 


nto five section 


>» Context—The first section (32 p 
a brief general survey of tran 
istors that includes a chronology 
of transistor developments, a pre 
tion of device characteristic 
nection transistors and a re 


tor materials, struc 


an 

nd techniques of fabrication 

ection, by far the major 

(202 p) con 

on com 

third se 

nee data on 

transist aux1M1ary equipment 

Here transformers, capacitors, bat 

terlies, thermistor and test sets 

are briefly collected and described 

Che fourth section (22 p) attempts 

to review the commercial applica 

tions of transistor while the last 

ection is a four-page directory of 
manufacturers 

The material covered in the book 

is quite recent The transistor 

covered are to mid-1956 and the 

component seem to be up to-date 
to early 1956 

The student or engineer just be- 

ginning to look into the transistor 

field will d much material nor 


Ihy yntacting the 
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TO THE 


ONE MAN 
bake 
THREE 


who will qualify 
as a Raytheon Engineer 


Making the right choice is important to you—and to us. Experience 


proves that capable, well-trained engineers do exceptionally well at 


Raytheon. Individual initiative and originality are recognized and 
encouraged. Salaries are high. Areas of interesting, advanced work 
include Guided Missiles, Radar, Communications, Semiconductors, 


Microwave Tubes, Electron Tubes. See the following pages. 


RAYTHEON MANUFACTURING COMPANY Excellence 
Waltham 54, Massachusetts / in Electronics 


FOR SPECIFIC INFORMATION, piease write L. B. Landall at the above address or dire 
Continued > 





See Space 1648, N. Y. Coliseum, May 20.23 


every tracing’s a top tracing in a 


Hamilton. 
Shallow Drawer Unit 


This remarkable, ten drawer 
file safely stores 1000 tracings, 
yet any one of them is instantly 
available 
There's a patented tracing 
lifter in each file drawer. Just 
raise the lifter, 

locate the desired drawing, 
and fold back all the sheets 
above it. . The 
tracing you want ts now on top 
a , { 
*(} with no 

~. 


danger of wrinkling or tearing 


easy to slip out 


and replace 


Here's a fast and safe way to 
handle your valuable active 
tracings—and only Hamilton 


Shallow Drawer Units have it! 


Hamilton 
DRAFTING EQUIPMENT 


BU NWAMILTON MANUFACTURING COMPANY 


TWO RIVERS, WISCONSIN 


Want more information? Use post card on last page. 
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various manufacturers. The engi 
neer in the field will have 
most of the material in the course 
of his work.—F. BRONSTEIN, De- 
sign Engineering Dept., Ford In- 


Island City, 


acquire d 


strument Co., 


Nek 


Long 


Applied Electrical 
Measurements 
By Isaac F. 
tributor 


John Wiley & Sons, Neu 
600 p, $15.00 


KINNARD with 14 


York, 
COVERING mod 
ern measurements, Dr. Kinnard has 
written a book which should make 
good reading for the advanced en 
gineering student and the new- 
comer to the phase of electrical 
engineering activity which is con- 
In the 
preface the author states that he 
intended his book to be useful to 
the scientist, engineer, technician, 
alike they 
have a measurement problem. Ap- 
pealing uniformly to such a hetero- 
geneous group of readers is diffi- 


many aspects of 


cerned with measurements. 


and student whenever 


cult, however. 
“Applied Electrical 
ments” covers broadly many of the 


Measure- 


commonly employed electrical meas- 
urement devices and their applica- 
tion to the measurement of elec- 
trical and nonelectrical quantities. 


> Klectrical Quantities Part I, 
slightly than 
one half of the book, is devoted to 
the measurement of electrical quan 
tities. The author 
historical material and then delves 
into systems of units. In addition 
to electrical units, mechanical and 


consisting of more 


presents some 


thermal units are discussed 

The instruments and techniques 
of the 
basic electrical quantities (current, 
potential 


used for the measurement 


difference, resistance, 


ete.) are treated and, in addition, 
such topics as phase angle, power 
factor, synchronism and frequency, 
waveforms and magnetism are cov 


ered. High-frequency and micro- 
wave measurements are not in 
cluded in the book. 

Dr. Kinnard explains many elec 
tronic instruments by reference to 
block 


diagrams and_ simplified 


WHEN ELECTRONIC 
PRODUCTION CALLS 


DANO COILS 
ANSWER! 


Day after day, year after year, Dano 
has been continuously answering pro 
duction’s call for coils to customer 
specifications ; 


“Can you make a series of spe- 
cially treated coils to these specifi- 


cations 
“We need a quantity of vacuum 
impregnated coils to our detailed 
specifications enclosed 


“Enclosed is our order for 10,000 
coils to be made to our high tem- 
perature specifications ; 


“ 


“Our production department must 
have encapsulated coils for a new 
electrical device . Please quote 
per enclosed blueprint.” 


Fach a different coil requirement 
and each answered by Dano with the 
exact type of coil needed, 


If you need coils, try Dano for Bobbin, 
Form Wound, Paper interleave, High Temp 
and Encapsulated Coils 


Also, Transformers Made To Order 


m) THE DANO ELECTRIC CO. 


6 MAIN $T., WINSTED, CONN. 


1:98 3 
CLIPS 


of all Uglou 
Sete eel lit) 
7 d 
Crd Ethyl 
Cellulose 


etal 


ra ld 


WEEKES 


PELE A 
Black Uylou 


SCREWS 
Cm LU BS 


Acid resistant 


o 


Need no insulation 


* 


i a a 


sd 


St ee 


\WECKESSER COMPANY 


|5701 Northwest Highway * Chicago 30, Ill 


Want more information? Use post card on last page 
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" 


chematics His expositions are 
lucid and a reader without much 
background in electronic circuit 
vill gain insight into the basic 
working principles of common lab 
oratory instruments. This reviewer 
felt that more extensive references 
to commercially available instru 
ments of different manufacturers 
would have made the book more 
useful, 


> Nonelectrical Quantities Part 
II is devoted to the measurement 
of nonelectrical quantities by elec 
trical means. With the increasing 
application of electronic control 
systems in many industries the 
monitoring of nonelectrical q 

ties by electrical means has | 
widespread. The chaptet 

light, heat, sound, tatics 
kinetics, liquids and gases and time 
convey best the nature of the ma 
terlal covered AT RADAR ANTENNA IN OBSERVATION TOWER ov. 


As in previous chapte 3 th au Flight Test Facility at Bedford, Ma engineers work 
thor covers only the basic measure in an informa! atmosphere that stimulates creativit 


ment methods. Typically, a major 


topic is introduced by a dis« ( ad d k 7 hy i t 

goad ggcoaee tos Pree 5 vanced work with prime contractor 

of applicable physical laws followed 

by a critical examination of units | for Army Hawk and Navy Sparrow Ill 

of measurement as well as stand 

ards The caliber of Raytheon engineering is an indication of the qual 
Coverage of several measurement ity of our staff. Raytheon is the only electronics manufacturer 

techniques and instruments fol 


with prime contracts involving complete systems responsibility 


ower by i sib liograp iy 0 , 
] j i bibliography might con for both air-to-air and surface-to-air missil 


clude the chapter. The _ bibliog 
raphie s which are presented in each As an engineer in our Missile System Division, you associat 
of the 18 chapters provide a con with men of top national reputation in stimulating small group 
venient guide to further reading Our expanding development has created interesting openings in 
matter 
Dr. Kinnard’s well-written bool CIRCUIT DESIGN SPECIFICATIONS 
offers a comprehensive introduc ELECTRONICS PACKAGING INFRA-RED 
tion to many important measure SYSTEMS AERODYNAMICS 
ment method HENRY J. BICKEI MICROWAVE STRUCTURES 
Columbia University, Electronic ANTENNA DESIGN MECHANICAL DESIGN 
Research Laboratori New York. TUBE APPLICATIONS HEAT TRANSFER 
a 
Send brief outline of experience and educational background to 
G. P. O’Neil, Raytheon Missile Systems Division, Bedford, Ma 


> , , . ‘ ‘ RAYTHEON MANUFACTURING COMPANY 
I rofessional Engineer 5 Missile Systems Division 


Examination Questions Bedtord, Massachusetts 


and Answers 


By WILLIAM 8S. LA LONDE, JR a Are you the 
McGraw-Hill Book Co Ine Neu wa ONE MAN IN THREE? 
York, 1956, 462 p, $6.50 (a 

BOTH the recent graduate and the 

practicing engineer, in all branche 

of the profession, will find this book 

useful in reviewing engineering 


‘ . 4 Continued 
fundamentals for professional engi Excellence in Electronics 
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These PILOT SIGHTS . | neer's licensing examinations in 


various states 


ADNAN, From the 500 or more problems 
a thd lp | in this book, about 80 percent were 
| tt taken directly from sample ques 


for the most effective indication = - LC Lin) tions or past examinations of state 


boards of examiners throughout the 


lu iS , CT uC Lan 
P f “ hetelateed United States. The problems do not 
ILT IN ; = f » repre ent the questions of any one 
a . y | tate, but rather a composite 
(@ patented Dialco feature) . cr 
P Material Reviewed The que 


for operation on 105-125. or 210-250V. : ) tions and answers covered include 


on basic fundamentals, hemistry 
The required RESISTOR is an integral part of , oe : — ’ 


sclence, materials, electricity, hy- 
the unit BUILT IN (Pat. No. 2,421,321). \ rl hy aol ee ; 
fa i 


draulics, mathematics and measure 
Also, simple external resistors for all higher voltages 


No. 521308-99) ments, mechanics, thermodynamics, 

Every assembly is available complete with lamp. chemical engineering, civil engi 

For Ait) Lamps | neering, electrical engineering, en 

SAMPLES ON REQUEST AT ONCE — NO CHARGE Choice of fluted or clear | gineering 
caps; binding screws or 


‘elatic 4 Ce ne er] r 
FRE Brochure on ‘Selection and soldering terminals. | relation mechanical engineering, 


Py tructural engineering and land 
Application of Pilot Lights Available for both 9/16” i \ i in ind 


and 11/16” mounting urveying 
clearance holes. As an aid to filling out applica 


economi and busine 


Also write for our latest Catalogues. 


tions for licenses, the author de 
votes a section of the book to evalu 


bd DIALIGHT <r pada 
tis 4aaT gl, rience, Jobs in the various branche 
la 

Se a. CORPORATION of engineering are broken dow: 
PLANT AT - 


BROOKLYN, MY 60 STEWART AVE., BROOKLYN 37, N. Y. e HYACINTH 7-7600 into listings of professional and 
subprofessional experience, An 


Foremost Manutacturer of Pilot Lights 


other convenient reference is a list 


NOW ADDED TO OUR STANDARD LINE! ct ae ae anak ed 
STOCK NYLON BOBBINS FOR ae eee eer 
POT & CUP CORE APPLICATIONS 


NO MOLD COST 


IMMEDIATE DELIVERY itmbnail Rev 


ON POPULAR SIZES 
WRITE FOR NEW CATALOG Direct-Current Machines (Second Edi 


' M id d p d t C tion). By Liwschitz-Garik and Whip 
American 0 e ro uc S 0. ple, D. Van Nostrand Co., Inc., Prince 
2729-39 W. CHICAGO AVE. — PHONE: ARmitoge 6-3235 CHICAGO 22, ILL. ton, 1956, 307 p, $6.25. Rearranged 
edition with material divided into two 

parts, one, dealing rigorously and 

competently with fundamentals, is for 

conventional undergraduate ciriculums 

and other part is devoted to detailed 


PRECISION POLYSTYRENE and MYLAR* consideration of specialized topics of 
From .001 mfd to any value i t adus students as 


Capacitance interest to postgraduate a 


PLASTIC Voltage From 50 V.D.C. to 30 KV well as practicing engineers. 
¥ | A D ; 
panne 1 aguaadlietnccaeerpin dleeleget- Trigonometry Refresher for Technical 


Mylar*® From +1% to +10% % : ‘laf, Dover Publica- 
CAPACITORS SMALLEST CASE SIZES Hons, Tee. New York, 1966, 629.5 


tions, P, 


AT TUBULAR—BATHTUB—RECTANGULAR ae ee ee ee 


ering important aspects of plane and 
Very Good Deliveries *DuPoot T.M pherical trigonometry. Application 
COMPETITIVE problems in navigation, surveying, 
elasticity, architecture and various 
i PRECISION CAPACITORS, INC. fields of engineering are covered. 
PRICES . 150 W. Cypress Ave. Burbank, Calif. 


Calculus Refresher for Technical Men 
By A. A. Klaf, Dover Publications, 
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Ine 
Examinatior 
pects of 
ealeulu 
answer 
theore 


Proceedings of the Conference on 
Radio Interference Reduction, Vol. I 
and II. Armour R i I ndat 
Dent. FE. C} ag 1954 1 
per set. Mater 

anufacturer 
vel pr 

irement 

ipnre 
development 

ered 
craft 
dev 


Das Ohr Als Nachrichtenempfanger 
(The Ear a i Ree f Inforn 
tion) By Licl 

Eberhard Zw 

gart, 1956 

a emble all 

subject int 

FLIGHT TEST READY TO START as It eon engineer conducts final check 
He works with some of « ounts op « in engineers on aircraft navi 
the ability ! ( to distinguist gational and guidance ten 


ounds of ne 


Radio Valve Data, Fift ditio Help design new coherent radar systems 
Sh er ee for aircraft navigation and guidance 


Characteristi nd 
in tabular for 


2,500 British and American tubes and Small project groups with full systems responsibility, working on 

»/ transistors, with index and tabl the most interesting and advanced radar and navigational prob- 
t } lf car qu l ’ 

British-Ameri | lems of the day — this is the atmosphere at Raytheon’s Maynard 


dered from British 
ics, Ltd., 1833 Jeffer ’ 
Washington 6, D. ¢ A company with many engineer-managet experienced execu- 


tives with young ideas—tends to create an exceptional environment 
for your professional development. Other Raytheon benefits 
excellent starting salaries, regular reviews for merit increases; 


Laboratory. 


Radio-Television and Basic Electron 
ics. By R. L. Oldfield, American Tee 
1956, 342 p, town or country living in beautiful New England 


nical Society Chicag 
$4.95. Textbook for technicians, serv We now have opportunities for men at all experience levels in: 
icemen and amateur Vv rang 

from basic theory to circuitry, inelud CIRCUIT DESIGN MICROWAVE DESIGN 

ing f-m; sound tems; b & w and ENGINEERING PHYSICS RELIABILITY ENGINEERING 
color ty; tansistors; ot easy ELECTRONIC PRODUCT DESIGN RADAR SYSTEMS 
a ee ee ee ee SYSTEMS ANALYSIS TEST EQUIPMENT DESIGN 


electronic symbol! t ( ‘ cluded 
MAGNETIC COMPONENT DESIGN SPECIFICATIONS WRITING 


Subcontracting Policy in the Airframe For more information on any of the above or other related fields, 
Industry. By John S. Day, Harvard | contact J. J. Oliver, P.O. Box 87, Raytheon Maynard Laboratory, 
Business School, Division of Research, Maynard, Ma 
Boston, 1956, 327 p, $4.00. Growth of 
subeontracting in airframe industry, RAYTHEON MANUFACTURING COMPANY 
legal and nonlegal connotations in Maynard Laboratory 
being subcontractor, possible substi Maynard, Massachusetts 
tutes for subcontracting and problem 
in formulating a subcontracting policy 

Are you the 

ONE MAN IN THREE? 


Asymptotic Expansions 
Erdelyi, Dover Publicatior 
York, 1956, 108 p, $1.35 
on asymptotic expar 
applications to the solutior 
ary linear differential equa 
on lecture notes giv to gra Continued 
mathematics tudent Subject v Excellence in Electronics 
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is ter wd 
Metallized Paper 


CAPACITORS 


OG 


Contain all of the outstanding 
Hopkins quality characteristics so 
well recognized throughout the 
world. Super-small for transistorized 
circuits and other Compact circu 
requirements. Only %” max. leng 
in values from .005 to .05. Standard 
tolerances im voltage ratings fron 
100 to 400 VDC. Operating tempera 
ture range from 55°C to + 100°C 
without voitage derating. Hermet 
cally sealed in metal cans or phenolic 
encased Prompt delive ry 


ACTUAL SIZE 


Send for catalog! 


Phone, write or wire, TODAY! 


12900 Ff 


San Fernando, ( 


S in Washington, [ 


. .|. Electrical Coil Windings 


For 40 years 


specializing in all types of coils to 
customers’ specifications. Design or engineering assist- 


ance available on request. 


OTO-COIL CO., INC. 


SINCE 1917 
65 Pavilion Avenue Providence 5, Rhode Island 


IMPREGNATING 
SEALING 
DIPPING 

INSULATING 
BLENDING 


POTTING 
HEAT CONDUCTING 
MOISTURE PROOFING 
FUNGUS PROOFING 
ENCAPSULATING 


Standard compounds ivailable from stock 
Samples and specifications on reque 
Modifications developed and pr duced to mect specilt requirement 
Information relating to your problem will enable us to make recor 
mendations, Write t 


BIWAX CORPORATION | skoxie’ © * “iuwois 


ymptoti expansior ol 


defined by integrals, singu 
differential equations and 
ys of second order dif 

equations having a param 
values are large 


Iniroduction to Distributed Amplifi- 
cation, By Harry Stockman, Ser Co., 
; Lexingtor Avenue, Waltham 
achusetts, 1956, 240 p, $2.90 
principles of distributed am 


anal 


Vs] of its operation in 
cutoff prediction and filter 
and synthesis consideration 
neluding parameter calculations, use 
fr transistors, cascading of tage 
general network synthesis meth 
Fairly lars vendix is con 


with many und ital cor 


fransistor Techniques. Gernsback Li 
brary, Inc New York, 1956, 96 p 
$1.50 (soft cover). Practical informa 
tion for transistor users on identifica 
tion of unknown transistors, meas 
iring tran tor characteristics, et 
everal circuit applications are cov 


Electronic Metal Locators. By Harold 

Renne, Howard W. Sams & Co., 
Ine., Indianapolis, 1956, 117 p, $2.50 
(soft cover). Operation and applica 
tion of various types of metal locator 
n prospecting and in industry. How 
to build your own section is included 


Servicing TV AFC Systems. By John 

tussell, Jr., John F. Rider Pub., Inc 

New York, 1956, 128 p, $2.70. Trouble 

location and repair of afe circuits for 
technicians 


Pictorial Microwave Directory. By 
V. J. Young and M. W. Jones, John F 
Rider Pub., Ine., New York, 1956, 116 
p, $2.95. Derivation, explanation, defi 
nition and illustration of various mi 
rowave terms for engineers, student 


ind techniciar 


Fundamentals of Electrical Engineer- 
ing—Vol. Il: Alternating Current En- 
gineering. By Hans Teuchert, Fach 
buchverlag, Leipzig, Fast Germany, 
1956, 371 p, DM12.80. Reference book 
covering phenomena and interrelations 
of a-c engineering and determinative 
factor in a-c circuits Available 
through bookstores only 


Proceedings of the RETMA Sym 
posium on Reliable Applications of 
Electron Tubes. Engineering Pub 

GPO Box 1151, New York 1, 

1956, 105 p, $5.00. Compilatior 
of 15 technical papers presented at 
P} ladelphia on May 21 and 12, 1956 


Relaxation Methods in Theoretical 
Physics, Vol. II y R. V. Southwell, 
Oxford University ess, New York 


1956, 522 p, nal volume 
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rhe Gramaphone Handbook 
Wil on, Methen & ( 

1957, 227 p, 15 Int 
fidelity equipmen 

readers covering 

nents, complete 

philosophy. 


Repairing Television Receivers. 
Cyrus Glickstein, John | 

lisher, Inc., New 

$4.40. How to diagno 

hoot faulty televi 

localizing defective 

ponents 


Handbook of Basic Circuits 

thew Mandl, Ma millan 

York, 1956, 365 p $7.50 

in a-m, f-m and tv applicat 

listed alphabetica ly in dictionar 
tyle Each of 136 listing include 
circuit diagram, characteristi 


tion and application 


Resonant Circuits. Edited 
ander Schure, John F. Rider 
Inc., New York, 1957, 7 
(paper). Introduction to i and 
parallel resonant circuit engi 
neering student ind technicia 

L-C Oscillators. Edited by Alexander 
Schure, John F. Rider Publisher, In« 
New York 1957, 72 p, $1.25 (paper) 
Introduction to L-C oscillator circuit 
for engineerir 


niclians 


Electronic Digital Computing and In 
formation Processing. Edited by Jo 
hanne Wosnik, Friedr Vieweg & 
Sohn Verlag, graunschweig, 1956, 
229 p. A collection of papers pre 
sented at the International Computer 
Confe rence held in Germany 

tober 1955. Majority of pape 

German with a few in French and 
English Topics considered include 
circuitry, 


torage techniques, programming and 


computer de velopments, 
numerical method 


The United States Air Force Diction 
ary. Edited by W. A. Heflin, Air 1 
versity Press, 1956, 578 p, $4.00. Order 
from Supt. of Doc., U.S t. Print 
ing Office, Washingtor 

that part of the Eng! 

lated in some 
Air Force, including 
tronic terms and guided mi 


signific: 


Hi-Fi Handbook. B 

Howard W ean 

apolis, 1956, 224 

equipment select 

ystem arrangement 
i 


areas ot coverage 


audio enthusia 
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EXTENDING THE RANGE of radar: it challenge to Ka 


nee! I} 10-foot higt 1 L-band itens wil lesigned to incre 


range of existing 1 T 1 fe e with new dar under development 


At Wayland — newest military projects 
plus country living you'll enjoy 


Here's a laboratory with over 5 acres of ultra-modern working 
area devoted exclusively to the development and design of 


advanced electronic equipment 
There are four independent creative departments: 


COMMUNICATIONS — scatter, radio relay, T.V. terminal and mes- 
sage circuit multiplex equipment 


COUNTERMEASURES 
advanced countermeasures systems and techniques study 


radar countermeasures equipment, 


RADAR 
borne, long range search, air traffic control, weather and com- 


pulse radar equipment including ground-based, air- 


mercial marine 


SONAR — submarine, ship and airborne sonar equipment 


To parti ipate in any part of this advanced development work 
and enjoy New England living, please contact Donald B. Stillman 
Staff Assistant to Manager, Wayland Laboratory, Wayland, Ma 


RAYTHEON MANUFACTURING COMPANY 


Wayland Laboratory 
Wayland, Massachusetts 


Are you the 
ONE MAN IN THREE? 
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ase 


| 


COSSOR (Canada) are now sup- 
plying precision deflection yokes 
to many of the largest labor- 
atories and defence project in- 
dustries in the U.S.A. Yokes are 
available to customer's speci- 
fication, in Nickel lron, Ferrite, 
Class A, Class H insulation. 


Linearity standard * 1 


tom build to 2.1 


Orthogonality . of 


+ 


Half-axis colinearity 


Mutual interaxis coupling 


as specified by « sstomer 


Differential unbalance 


35 vuf 


capacity 


max 


High Altitude Performance is 


limited only by flashover point of 


the terminals which can be 


specified by customer 


Temperature Range 


defiectior yokes will 


10°C to 


Standard 
operate as specified from 


60°C 


insulated deflection yokes 


from 50. ¢ to 


Class 
will operate 


160°C 


Humidity: The yoke is unaffected 


by humidity. 


Meet JAN and MIL Specs 


‘or further information write 


—COSSOI 


(CANADA) LIMITED 
301 Windsor Street 
Halifax, Nova Scotia 


Want more information? Use pos 


i198 


Backtalk 


New Gravitation Theory Proposed 


DEAR SIR 
VARIOUS 


tab at 


been made in this corner of 


gravitation have 
science 
and it i 


natural that most readers 


of ELECTRONICS are inclined to use 
fields as the basi 
ibly, 
possibly 
different 


clectromayneti 


for their considerations. Po 


this attitude is correct, 
not introduce a 
thought e 


“Report on 


and to 


train of xcerpts from the 
fundamental 
publi hed by the writer 
yea! ago are presented 


The 
yravitation re 


that 
attraction 
inflicted by 
object upon all other object 
other 
mallest, as well as the 


of the 


general opinion exists 
ults 


ippo edly I 


from 
vhich 
every 

tne universe In word 
large st 
universe 1 
toward itself all 
ith the 


nich it 


Uuppo ed 
other ob 


he Ip of a 


logical 


omething, 


explanation 

and of its mode of 
has been published so far 
could be 


a atisty 


and 


notninyg found represent 


ing answe in regard 
“attraction”, despite earch 
yhnout 


on of 


many year The sup 
attraction as the cause 

vas therefore di: 
d and ‘ tigated 
effect a force field, filling the 


iniverse, 


it Vil inve 


could have in re 
his led to the 
t 


of “appulsion” which i 


ravitation 


be an occurrence caus- 


obiect 


drifting of one { 
ther object 

ption of appulsion pre 
ce of a 
the 


fl might be con 


held 


filling entire uni 


idered 
matter qué é or, as 


energy quanta vhich move in 


yenerally straight line, which pens 


e all agglomerations of matter 


nd which are absorbed by matte: 


‘ 


merations in small quantitie 


out noticeably raising their 
ire. This latter restrictio 
that o far 


to the pre 


intended to express 


ervation 


the heat 
large bodies of the uni- 

was attributed to the 
vitation. It is possible 

the lightether field represents this 
quanta. On the 
a field of a still lower 


may exist 


ase of! con- 
cause 
that 


required field of 
other hand 
ordey and in justice to 
the 


vill be 


ibilitic here 


field 
the “field of protog ianta”’ 


all po presup- 


po ed designated as 
If the field of protoquanta exists, 

then the 

toward 


endeavour of two objects 
inification is caused by 
common action between the field of 
protoquanta and the objects 

Thi the 
field of protoquanta and the objects 
the 


protoq ianta by the object 


common action between 


derive 


from absorption of 


This absorption of 
object | 


protoquanta 
accompanied by 
pre ine on the objects in the 


direction motion of the ab 


orped protog 
ot avo orption 
pre ire ipon the same ob 


the 
the appulsion, acting 


ject in directions is 


oppo ite 
magnitude of 


ipon rb Sole recognition 


Vii ] n a o the effect of 


ab orption It j however 


possible 
that a certain percentage of the 


invading protoquanta 1s ipject to 
reflectior hould thi 


then a 


prove right 
action of 


could 


commor absorp 


tion and reflectior generate 
additional app 
The pr explaining the 


conceptiol! uUuisION In a 


pop 


nard|! te xist 


Sit 


‘ 


correé ilar 


manner 
Therefore a 
ised which 

» advantage of simplicity and 
popularity, and should satisfy su- 


example Vi be 


perficial purpose 
Lifel 


On a pond 


objects float well apart 


and boys with slingshots 
irround this pond hurling steadily 
toward the Should 

then 
the 
them than the ob 
vay. This should 
e the objects to 
rhis 


obiects. 


proceaure re choiceless 


‘ 


ni more often 


latter occur- 
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MAKING THE BIG DECISION ? 


BRIGHT FUTURE 
FIELD ENGINEERING 
MONOTONY WITH A FUTURE 


-AT RAYTHEON 


NO FUTURE Wondering about your next step? 
Raytheon field engineering gives you 


a real chance to up-grade your future. 


Many Raytheon executives are former 
field engineers. 
Interesting, stimulating work with our 


Design and Engineering Departments 


evaluating and testing the latest 
OLD SALT MINE equipment gives you valuable experi- 
ence. Assignment to one of these mis- 


sile, sonar, counter-measures, bomb- 
ing or fire control radar programs pre- 


INTERESTING WORK pares you for a key field position. 


Primarily, we're interested in men 
with an E.E. degree and field experi- 


ence, but you get full consideration 
when you have radar, sonar, missile or 
similar background. Men with me- 
chanical and hydraulic experience also 
are needed. 
Your Raytheon future includes an 
attractive salary; assistance in relocat- 
ing; insurance; educational programs, 
etc. Interviews in most U.S. cities, 
Japan, some European countries. 
Write E. K. Doherr for full details. 
RAYTHEON MANUFACTURING CO. 
Government Gervice Department 
100 River Street, Waltham 54, Mass. 
Are you the 
ONE MAN IN THREE? 
; Continued 
Excellence in Electronics 


~~ 
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PRECISION 
ATTENUATION 
to 3000 me! 


SINGLE 

| ATTENUATOR PADS 
and 50 ohm COAXIAL 
TERMINATIONS 


This new pre 
tions featur 
and N cont 


conce vab e corn 


tyle 


/ 
r-po oO 


TURRET ATTENUATOR 


Frequency Range t 
Characteristic Impedance 
© Available Attenuation 
from 1 db to ¢ it 
Accuracy: + 0.5 db 


Power Rating 
power d pa 


j 
; 


STODDART 
Aircraft Radio Co., Inc. 


6644-A SANTA MONICA BLVD 
HOLLYWOOD 38, CALIF. + HO 4-9294 


mated appul 


present a field of 
or a field of mobile 
which, in conjun 

iliency of the ob 
ir appulsion 


CARL P. HEINTZE 
Amityville, N. Y 


Special Components 


perimental research work 
laboratory and in the r and 
outside consult 
lectronte I have continu 
ind the need for a service 
I feel ELECTRONI could 
provide 
mall volume user (and there 
iny in this industry of high 
and low faced 
1 problem the large mass pro 
does not have. We find a need 
We know 
hould look like and 
hould do. We also feel that 
ght to be a profitable mar 
ich an item with other 


quantity l 


pecial component 


vnat it 


There may be everal score of 


ifacturers capable of fabricat 
item. For various reasons 
rtain ones would be inter- 
We don’t know who they 


be and can’t contact them 


ver, Someone may have al 
done preliminary work on 
yject but hadn't publicized it 
adn’t received any interested 
lini but we don’t know who 
omeone may even manufac 
component but not list it 
talog; this happens fre 
I know the component in- 
very well, indeed, but I don’t 
verything (nor does anyone 
Che large manufacturer does 
this problem. If he guar- 
purchase enough, anyone 
interested 
needed | a common 
ground; a “marriage 
if you wish. I should like 
elect ELECTRONICS For ex 
nple, we are currently in need of 
multi-turn noninductive pot of 


cent linearity (50,000 ohms) for 


ise in an exponential waveform 


peneratol I anyone intere sted? 
Perhaps some manufacturer has 
wondered the same. 

We hear much about the engi 
neer shortage, It is real. Any man 
ufacturer would be happy to at 
least consider the free engineering 
suggestions and ideas he would ob 
tain from such a service, 

For example, I have long won 
dered why no one combined the re- 
sistance element idea in the molded 
carbon pot with the long rectan 
gular case style as used in the 
trimmer potentiometers. The wire- 
wound types are badly lacking in 
resolution and the carbon film ones 
won’t handle any power. A molded 
carbon element ought to be good 
for at least 


as being adaptable to manufacture 


twice as much as well 


in low resistances 

The above is only an example. 
I have others. Any r and d engi- 
neer has many ideas that neither 
he nor his employer is either ca- 
carrying 


pable or interested in 


through. They would be glad to 
pass them on in the hope that they 
would be able to buy the product. 
This could be a stimulus to the 
whole industry if someone would 
provide the forum 

GEORGE P, ANDERSON 


Brown University 
Providence, Rhode Island 


Sinor Poesy 

DEAR SIRS: 

Mr. FELLHAUER’S lyric in the Jan- 
uary 1, 1957 issue of ELECTRONICS 
was fine; let’s use the “phasor”, but 
what about its poor cousin the 
“sinor”’, which is a special form of 
the phasor. The sinor is the one 
that really needs a shot in the arm, 
the sooner the better. 

My only claim about the follow- 
ing lines is that they are original 
with me. 

After many long years 

we have sharpened our ears 


to the learned voices of science: 
To eject from steady-state 
with frustration and hate 


the vector, to show defiance! 


In throwing it out 
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RAPID ADVANCEMENT 


- a4 VENGINEE Rs 


5 ‘| WANTED | 








For information regarding 
Engineering Positions 
in the 
Mic rowave and Power Tube Ope rations 


Write D. Hamant 


RAYTHEON MANUFACTURING COMPANY 


Waltham 54, Massachusetts 


Are you the 
ONE MAN IN THREE? 


Excellence in Electronics 
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authorized, and frozen, 


another confusing 


for in nine of ten ca 
the engineer in his paces 
cares little or nothing about 


the winner, 


what he needs is the SINOR, 


* W a ‘though still a minor, 
tandardization not reaching 
. — the sinner 
uy FAt IMPED.©.| O.D. 
7. .36 
WE ARE SPECIALLY ORGANIZED 7:3. |_130_ 96. 


; i.e, the sinor 
TO HANDLE DIRECT ORDERS OR | 172 sa, 
ENQUIRIES FROM OVERSEAS 2 ood | ais ial enol iit at i 
SPOT DELIVERIES FOR U.S. rs.4 | GE | gists guiasan dy thes enon 
BILLED IN DOLLARS [c33| 4.8 | 64 sca neaiiea iad ied ii aca 
SETTLEMENT BY YOUR CHECK Se eee ee ee 
TVAN's CABLE OR AIRMAIL TODAY | variational or constant angular ve 


Whi locity, o that it can be used for 


o transient tnerwise we wi) s00n 
ame Nv J Perm Lah ele et ee ee 
Constant 50% 63 702 impedances ee a = snovee 

quantity for that purpose 
TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND — casces TRANSRAD, LONDON rhe sinor is oe a = 
a EE SS a-c engineering, particulariy 1 1US 


the maximum value, not 


HARRY STOCKMA 
\ ty ics PResearci ( 
Waltham, Massacl 


A-27 SUPERFINE 


LOW-LOSS RF LACQUER 


EE erm MPM Lem Meme dir ey ae ie 
TPL maT etna Lei TRUE cat) 


STM mela] 8) tne) 

tion to VHF and UHF components. It penetrates deeply 

| out moisture, provides a surface finish, impart 

lity and promotes stability of the electrical constants 

high frequency « uits. Its effect upon the “Q” of RF 
Ue ate bm at dell 


7 


es easily by dipping or brushing, drie Prototype system developed by Stanford 
ACU ee eS Multa Lee mete Research Institute duplicates from orig}- 

ents, Q-Max \dustry's standard RF lacquer. Engineers nal text at the rate of 17,000 characters of 

who know specify Q-Max! Write for new iltustrated catalog elite type a second. Signals received 

on a cathode-ray tube charge a paper 

COMMUNICAT Teh" PRODUCTS eek e | * r ribbon. When dusted with black powder 
rr TTT ee ee PPT are a sufficient amount clings to the charged 
elie hah ih ad , ad sitesi sili om areas. The powder is then heated and 
vacific Coast Branch: 120. SANTA BARBARA ST. SANTA BARBARA Lett j ) pressed into the paper to give a perma 


nent record 
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MANUFACTURERS REPRESENTATIVES 
IN THE ELECTRONIC INDUSTRY 


As a service to readers, ELECTRONICS presents the advertisements for some of 
the leading manufacturers’ representatives in the electronic industry. These firms 
are qualified to help the Manufacturer with his distribution problems: the Buyer 
with his product needs. 





SAMUEL K. MACDONALD, INC. 


monufacturers representatives over 25 yeors 


PX) t')4 0013 eed 


ads fe mea 
Pennsylvania « New Jersey Pittsburgh 
Delaware @ Maryland a ad 
Virginio @ West Virginie 
a Le al) 


Washington, 0.C. 


UE 


ASSOCIATES, INC. 


2017 “S” STREET, N.W. 


SERVING 
DELAWARE, MARYLAND, 
DISTRICT OF COLUMBIA, 


ARLINGTON AND FAIRFAX 


COUNTIES IN VIRGINIA 


WASHINGTON 9, D. C. 
MANUFACTURERS’ REPRESENTATIVES! PAL ET re 


Pian to use the ‘‘Manufacturers’ Representatives 
Section of the ensuing 1957 Mid-June Electronics 
Buyers’ Guide to sell your products; attract new 
lines. For information, write 


REPRESENTING 


SENSITIVE RESEARCH INST. CORP 
SANBORN COMPANY 

KINTEL (formerly KAY LAB) 

JOHN FLUKE MANUFACTURING CO 
ELECTRO-MEASUREMENTS INC BUDD STANLEY COMPANY, INC 
GERTSCH PRODUCTS INC WEINSCHEL ENGINEERING CO 


Complete Recalibration Laboratory 


HEWETT-PACKARD CO 
SORENSON & COMPANY INC 
VARIAN ASSOCIATES 


Ciena Adu. Chelsie BETA ELECTRIC CORP 


Post Office Box 12 
New York 36, N. Y 


PROFESSIONAL SERVICES 


ERCO RADIO ALBERT PREISMAN 
LABORATORIES, INC Consulting Engin 


The BOSTICK LABORATORY, IN¢ 


slse Transfor ; 


er 





BRIGGS ASSOCIATES, INC McCann Engineering Company TELECHROME MFG. CORP 
Consulting Mechanical Ex 
} é ; 


n and Development of Test I l nice D n Specialist 


ON EQUIPMENT 
r Bynthe b 





CROSBY LABORATORIES, INC 


Vuarray G. C1 


TRANSISTOR CONSULTANTS, INC 
TRANSISTOR ENGINEERING 
t analysis; training prograsp 


sand Destg ea 


NIAGARA ELECTRON LABORATORIE 


tl 


DELAWARE PRODUCTS CO 


"lth 


ELECTRONIC RESEARCH & BURNS, INC 
ASSOCIATES, IN¢ ng I | 


ZK" YOUR 1 D Det 
nat Ana ta : 


YARDNEY LABORATORIES 
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ENGINEERING and 


From the Chart... 


DETAILS DESCRIBING SOME OF THE 
PROFESSIONALLY SIGNIFICANT POSITIONS 


SENIOR COMPONENT 
APPLICATION SPECIALIST 


Salary to $12,000 


This position requires an Electrical 
Engineering Degree with atleast six 
years’ electronic design experi 
ence This experience should 
include the application of com 
ponents such a8: transformers 
relays, resistors, Capacitors, semi 
conductors and rotary equipment 
You must have the ability tocounse! 
and guide young engineers lacking 
broad technical experience, The 
position is located adjacent to 
Philadeiphia in pleasant suburban 
Moorestown, New Jersey 


TEST ENGINEER 


Salary to $10,000 


interesting position in statistical 
evaluation of test data and design 
of experiments relating to receiving 
tube development. Assist design 
and development engineers in set 
ting up Statistically designed and 
controlled tests and development 
programs, Must have 6S in Engi 
neering, Physics or Mathematics 
Also theoretical and working know! 
edge of statistical methods as 
related to design of experiments 
and statistical quality control. Must 
be mature, capabie of independent 
action. Location at Harrison, N.J 

near mid town Manhattan 


ME — AIRBORNE 
EQUIPMENT DESIGN 


Salary to $12,000 


Join aviation electronics group 
converting preliminary circuit con 
figurations to packaged design 
Knowledge and experience neces 
sary in detail design of mechanisms 
and other electro-mechanical and 
electronic devices. Must have 
familiarity with military specifica 
tions, environmental problems 
weight problems and installation 
problems in relation to airborne 
equipment, BSME required, Three 
to five years’ experience desired 
Position with airborne systems 
engineering department, Camden 
New Jersey 


Modern benefit program 


AERONAUTICAL ENGINEER 


Salary to $13,000 


interesting, creative position witha 
small, advanced development 
group for a senior aeronautical 
engineer with experience in aerody 
namics thermodynamic S,and guid 
ance of missiles. Must be capabie 
of participating in weapons systems 
planning E xperience necessary in 
project engineering; specifically in 
relating aeromechanics to elec 
tronics. Aeronautical engineering 
degree necessary Location 
Camden, New Jersey, convenient 
to neighboring Philadetphia 


ENGINEERING LEADER 
DIGITAL COMMUNICATION 


Salary to $15,000 


Assume the responsibility of super 
vising the development of modern 
digital communication systems 
involving multiplex, bandwidth 
compression, data transmission 
and pom applications. Work in 
volves transistor digital circuits as 
well as logic and systems aspects 
Five years of development experi 
ence necessary and a good back 
ground in information and com 
munication theory essential. BS or 
advanced degree in EE or Physics 
required, Position with develop 
ment on advanced projects, 
Camden, New Jersey 


TRANSMITTER DESIGN 
SUPERVISOR 


Salary to $14,000 


This position requires a BSEE and 
eight to ten years’ experience in 
High Power UHF or VHF television 
transmitter design. You should be 
capable of supervising a small 
group of design engineers and pro 
viding technical and administrative 
direction for the group. If you 

e this experience and are 
looking for an opportunity to ad 
vance, you are invited to visit RCA 
in suburban Moorestown, N.J 


MECHANICAL ENGINEER 
BROADCAST STUDIO 


Salary to $10,000 


Television Studio design group has 
opening in the mechanical design 
of projection equipment such as 
film and tape handling mechanisms 
and positioning devices. Assign 
ments require considerable inge 
nuity in solving problems related to 
high speed, intricate, precision 
mechanisms and their control com 
ponents. Minimum of 4 to 5 years’ 
experience. Investigate your place 
in this team of electronic and 
mechanical engineers at Camden, 
New Jersey 


MACHINE DESIGNER 


Salary to $12,000 


Develop and design automatic pre 
cision equipment and intricate 
mechanisms for the fabrication of 
parts and the assembly of semi 
conductor devices. Heavy experi 
ence in the mechanization of 
manufacturing processes through 
the development of automatic 
machinery. ME degree required 
Some background in liaison with 
equipment manufacturers desira 
bie. Position available at RCA's new 
Semiconductor Headquarters in 
suburban Somerville, New Jersey 
Convenient to New York City and 
New Jersey shore points 


ELECTRONICS CIRCUIT 
ENGINEER — MICROWAVE 


Salary to $11,000 


Design and development on a top 
creative level of electronic test 
equipment for evaluation of magne 
trons and traveling-wave tubes 
Microwave and pulse circuit back 
ground essential, Work invoives 
developing measurement tech- 
niques and adapting them to devel- 
opmental and production tube 
testing. Abundant opportunity for 
sdvancement, Location is Harrison, 
N.J., only 30 minutes from the 
shopping and entertainment 
centers of Manhattan 


. Interview and relocation expenses paid .. . 





SCIENCE at &) 


STARTING SALARIES: NON-MANAGERIAL TO $15,000... MANAGERIAL OPEN 


DEGREE AND YEARS OF EXPERIENCE PREFERRED 


FIELDS OF ENGINEERING ACTIVITY || fisctcal | Mechanical | Physical | cat ethnde 


Metallurgy 


* SYSTEMS AVIATION ELECTRONICS + CONTROLS 


las 


TL telat Lal 
shag tleg bs DIGITAL DATA HANDLING DEVICES 


equ el Tale! and 


nvironment to create 


=z0 


MISSILE WEAPONS SYSTEMS + RADAR 


and optimize major 


electron ncepts. } 


at OxEZ CO 


INERTIAL NAVIGATION 


COMMUNICATIONS 


® DESIGN + DEVELOPMENT 
MISSILE WEAPONS SYSTEMS— Planning and Design—Radar— Fire 


Control— Servomechanisms— Computers 


ENE ZO OE OHEZ OE 
ze 


IMEnE| ZO MNZOmMEZ OZ CE 
aateo 


AVIATION ELECTRONICS — Rodor — Computers — Servomechanisms 
—Shock and Vibration—Circuitry—Remote Control—Heat Transfer 
Sub-Miniaturization— Automatic Flight— Automation—Transistorization 
infrared— Airborne TY 


=mxOExOBE xe ixzEot 


RADAR —Circuitry—Antenna Design—Servo Systems 


intricate Mechanisms Fire Control UL au LL Mal al al Olry liek a 


OF xOFBE xe ixEOE zone ox<ez 0 


OF xO EE aoe mEE 


COMPUTERS— Systems— Advanced Development — Circuitry — Assembly 
Design — Mechanisms — Programming Digital Data Handling Devices 


=xOd xO TE xnE 
ExOzU OBE xoE 
Exoz®dxuozre xo | 


= 


“KINESCOPES (B A W and Color), OSCILLOSCOPES— Electro 


Optics—instrumental Analysis—Solid States (Phosphors, High Tempera 


- 
< 
r 


ture Phenomena, Photosensitive Materials and Glass to Metal Sealing) 


“GAS, POWER AND PHOTO TUBES — Photosensitive Devic: oromi 
to Metal Sealing UHF ond VHF Super Power 


RECEIVING TUBES — Tube Design—Test and Application Engineering- 
Chemical ond Physical Development— Methods ond Process Engineering 
MICROWAVE TUBES —Tube Development ond Manufacture 
Wave—Backward Wave— Magnetron) 

SEMICONDUCTORS Materials researc 

»graphy)—device design—circuitry—process ¢ 
COMMUNICATIONS Specialized Systems Microwave Mobile 
— Aviation— Audio— Propagation Studies Acoustics Transducers 
BROADCAST AND TV—Monochrome and Color Studio Equipment 
Cameras—Monitors—High Power Transmitters 

* SYSTEMS 
APPLICATION 


Evaluation and Planning —- Design and 


Development — Modification — Specification) 


MISSILE TEST INSTRUMENTATION (Dote Acquisition and Processing) 


tole la la ior, Clad Timing eal ear Optics rT ay 


i 
' 


RADAR — Airborne — Surface — Shipboard —Scnar—Fird Control 


COMMUNICATIONS — Rodio — HF — VHF — UHF — Microwave — Tele 


is 


vu Ven Vas 
v= V=N Ves 


eu 


© MACHINE DESIGN Mechanical and Electrical— Automatic 


or Semi-Automatic Machines 


Telegraph Terminal Equipment— Wave Propagation 


r fa Ven Vee 
r we Ce N Ces 


= 


Locations: €~—Camder ster, Pa. MA— Moorestown, N. J 
N—New York, N.Y { rvice Co. (Cherry Hill, N.J.; Al j Ariz.; Dayton, Ohio; San Francisco, 
Calif.) V —Somerville ! m. Mass. X Angeles } ¥ —Marion. tnd Z—White Sands, N.M 


~“P izse ws VN YON 


Mr. John 8. Weld, Employment Manager 
1 experience, with at preterred.t Dept. A-16£, Redio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y 


RADIO CORPORATION of AMERICA 


nica 





EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section Include all employment opportunities——executive, management, technical, selling, office, skilled, manual, ete 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 


f NATIONAL” Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED RATES UNDISPLAYED 


( ‘ ne ate * $25.25 per inch for all advertising $2.40 per line, minimum 3 lines. To figure advance payment 
{ 1 olher than @ contract basis, Contract rates count 5 average words as a line 
\ oled on re ' Box Numbers—counts as 1 Line 

- F a 7 Position Wanted ads are ‘7, of abc at 

‘ ~ . 7 tical anise ‘ 2 bove rate 
v\ i = t cohen bs toes ee a ee Discount of 10% if full pa nt is ade in advance for 4 

—w nsecutive Insertior 

WV Ager ‘ ibject to Agency ¢ 


Send NEW ADS or jiries to Classified Adverti f ion of ELECTRONICS O. Box 12, N. Y. 36, N. Y ssue closing May 3rd 





VEW YORI F jo@ 12 (36) 


CHICAGO; 520 N. Michigan Ave, (11) 


WILL YOU REACH man a 


POSITION VACANT 


YOUR MAXIMUM POTENTIAL? | we, sateen tor. monite communication 


1ipment in Denver area, selling major line 
equipment for established engineering, sales 
ind maintenance company. Radio Specialist 
620 Larimer, Denver, Colorado 


POSITION WANTED 
ng 


No matter what your ability, you MUST HAVE the job opportunity and Sales——Graduate Electrical Engineer with 4 
the BEST of TOOLS and FACILITIES to develop your talents to the fullest 


' 


en ales engineering experience desires 
pe tion with firm seeking to open New York 
ale rffice PW-48 , Electronics. 


Investigate the Environment created at A for its Advanced Developn ent 


Programs on Missile Guidance and Aircraft Fire Control Systems SELLING OPPORTUNITY WANTED 


OUR ENVIRONMENTAL LABORATORY sapekis ew Magiasd sales ‘representation 
¢ VIBRATION TESTING 


RA 09, Electror 
COMPLEX WAVE ANALYSIS EXPERIMENTAL PHYSICIST 


START $12,000. (FEE PAID) 
A growth company offers unlimited possibilities to 


LOW TEMPERATURE— ALTITUDE a man with 2 or 3 yrs. exp., in experimental 


physics. Master degree very helpful. Work In de- 
velopment of instruments and solving of instrumen 


tation problems in industrial measurement and pro 
HIGH TEMPERATURE cessing related experience will qualify. Contact in 

strict confidence 

8 E. Jackson Chicago, Minols 


RELIABILITY EVALUATION ee MONARCH PERSONNEL 


INSTRUMENTATION ENGINEERS 


. If you have been looking for an Employment Agency 
Mr. Cecil E. Sundeen, Supervisor of Technical Employment that A skilled ei STATE OF THE ART of 


rechnical Recruitment and RELIABILITY OF IN- 
THE ELECTRON cs DIVISION FORMATION concerning positions, why not com 


inieate with us at once! ALL POSITIONS FEE 


PAID 
GENERAL MOTORS Corporation || .,,, .jscyyrmome sence, 


FLINT 2, MICH, MILWAUKEE 2, WIS. —E—E—E——E 


ELECTRONICS ENGINEER 
$14 to $18,000 Yr. 


Well known company seeks Supervisory Engineers 
with experience in Computer & Analytioal devices 
—_— Should have Executive ability, & Technical back. 
ground 
‘ For Confidential & Prompt Service 
* Getting lost in a large organization? Send resume to: 
12 J, COOPER weal 63 
2 > < ste 02 8. State—Suite 1116 Phone: Harrison 7 47 
eS Are your engineering talents being wastec use 1116 Cones 


££ Interested in a company owned and operated by engineers? 


Expansion of GEL facilities in Cambridge, Mass., and Silver ELECTRICAL ENGINEERS 


Spri ‘ cel opportunities to individualist ho FOR U. S. OR OVERSEAS 

pring Md : offers excellent PI " i 0 individualists w Large expanding firm needs several men for field 

desire professional growth, responsibility, and good salary engineering of navy electronics. Cholee of U. 8 
‘ < ( silable at earh univers < or 50% U. 8S. and 50% overseas, with part of pay 

Educational programs are availal it nearby universities, for taxtree. Start $9,100 with regular 6 mo. Increases 

advanced s tudy | For full particulars contact— 

, W. DREFFIN 

Positions now open at all levels for electronic and mechanical 64 E. Jackson Room 940 


engineers in the following fields Chicago 4, Ill WAbash 2-1977 





Servos @ Antennas @ Microwaves @ Pulse Circuitry @ Receivers 


Countermeasures @ Electronic Packaging @ Pedestal Design PRODUCTION ENGINEERS 
TO $12,000 


New midwestern plant of roseqnized leader needs 
production engineers at all levels Experience 


should be in gyros, fire control, transistors, servos 
ENERAL ELECTR N or missiles. Every opportunity for a top future 
’ e will be offered. Contact in strictest confidence 


18 Ames Street @ Cambridge, Mass. 6 N. Michigoen * CARTER a, 708 
Chicago 2, Ill Financial 6-1155 


For further information—contact: L. Billig, Chf. Eng 
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ELECTRONICS 


EMPLOYMENT OPPORTUNITIES 
ry, TIA 3 
\OGs. 


iF 


Goodyear Engineers develop an escape capsule 
to bring jet airmen down alive 


Here’s a good example of what imagination and enter- 
prise can do—given the opportunity that’s offered bright 


young engineers at Goodyear Aircraft. 


Above you see an escape device. It enables pilot and 
crewmen to leave an aircraft in distress—even while 
flying at supersonic speed—then float safely to earth in 


a watertight, airtight capsule. 


Ingenious as it is, this innovation is no more than 
typical of the achievements pouring out of Goodyear 
Aircraft—in airship design, electronics, radar struc 
tures, metals engineering and countless other projects. 
In all of them there is need for talent, training and 


unlimited vision. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 


May 1, 1957 


Litchfield Park, Arizona. Available for your use are 
the most modern engineering and research laboratories, 


including a large computer laboratory. 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 


able at nearby colleges. 


For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


GOODSYEAR 
AIRCRAFT 


Theyre doing big things at ~™ | 





EMPLOYMENT OPPORTUNITIES 


ORO 
ANNOUNCES 


Challenging 
Openings in 


OPERATIONS 
RESEARCH 


Operations research is a 
fast growing and _ practical 


; west : ev’ 
'Go middle nd Engi’ 
iii 


\c 


science attracting some of the 
best brains in the country. Its 
future is unlimited. If you 
want to join a group of pio- 
neers in this exciting field, we 
invite you to investigate the 


Openings On our staff 


ON OUR PART WE OFFER: 


/. A record of experience in 
operations research, out-dis- 


tanced by perhaps no other 


FOR THE FINEST JOB OPPORTUNITIES Sneeneiliiiei 


professional approach and 


IN THE GUIDED MISSILE FIELD! con 


3. The team approach to 
problem solving. On each 
team are representatives of 
varied disciplines— sometimes 
three, occasionally as many 
as a dozen. 


4. Fully equipped digital and 


analog computing facilities 


5. ORO occupies several 
buildings in Chevy Chase, 
Maryland, one of America’s 
mostattractive suburbs. Pleas- 
ant homes and apartments in 
all price ranges are available 
Schools are excellent. Down- 
town Washington, D. C., with 
its many cultural and recrea- 

\ | ‘uided il tional advantages is but a 
20-minute drive. 


° . 6. Favorably competitive 
Cond — prime contractor : 
ii” and 


salaries benefits, exten- 
for the TALOS MISSILES ' enefits, exter 


sive educational programs, 
unexcelled leave policy. 


FOR DETAILED INFORMATION, 
WRITE: 


Dr. L. F. Hanson 
ry hf OPERATIONS RESEARCH 
OFFICE 


The Johns Hopkins 
University 


7100 Connecticut Avenue 
Chevy Chase, Maryland 
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EMPLOYMENT OPPORTUNITIES 


ee s@citaeaenrTresT 8 


EVER TRY TO ADD 
TWO 22-DIGIT NUMBERS 
IN S MICROSECONDS? 


Or multiply them -in 10 microseconds? 


Well, that’s exactly what Sylvan is do 2 or to be more accurate, 


Sylvania ulding a large-scale digital computer to do just that. It 


ate ae 


Two avenues of advancement open to Systems Engineers are 
Systems Management or Scientific Systems Specialties with 
parallel salary scales for both. 


Check the list of current f in Decide which terests j st, and then le 


SYSTEM ANALYSTS, Interested in the analysis and block diagram design of systems. Interests in such subjects 
ENGINEERS, MATHEMATICIANS s radar analysis and design, antenna design, error analysis, statistics, communication theory, 
7 c network theory, real-time computation, time varying and non-linear control systems, logistics, 


AND PHYSICISTS | 


operations research, data transmission and missile analysis including aerodynamics, struc- 
tures and heat transfer are desired 


ee - ee ———————— ee —— 


ELECTRONIC DESIGN & Openings at all levels in ECM tems and other circuitry. Work involves video, pulse and 


DEVELOPMENT ENGINEERS timing circuits, radar, digital radar processing equipment, advanced receiver and special 


transmission line tec hnique with utilization of new as well as orthodox component types 


RESEARCH ENGINEERS Primarily interested in conducting research of new alia ques which will lead to new elec. 
& PHYSICISTS tronic systems of the future. Experience in communications thee , automat ontrols, airs 


borne interceptor radar, infra-red s ita process- 


] 

i 
1 
rhe 


applied mathematics, or relate 


PROJECT ENGINEERS General responsibility for ECM, large scale general purpose wital computer ind other 
electronic tems including interna rojt oordina ind technica elations with 
imencie 


DIGITAL COMPUTER t ynsible for all phases « leve ent ¢ eral large scal ( puter d data process- 


DESIGN ENGINEERS ng proj systems analysis and log sCEIGH, SvVaICee ait on transistorized 
‘ f nd i quipment; 


MECHANICAL ENGINEERING, 
PACKAGING & PHYSICAL 
TEST ENGINEERS 


ANTENNA ENGINEERS esign ¢ r t pe divid linkage in ier general transmission 


| 
APPLIED RESEARCH LABORATORY | AVIONICS LABORATORY | MISSILE SYSTEMS LABORATORY 


WALTHAM LABORATORIES Electronic Systems Division 
Oua int 4 li an / fion please 


wndvooreaneioneicns wo onions Tl 5 Oh OND ed 


ERLING MOSTUE 100-J 10 First Avenue 


Waltham, Massachusetts SYLVANIA ELECTRIC PRODUC as 
, J 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


AND 


SCIENTISTS 


with degrees in 
E.E., M.E., Ch.E., or PHYSICS 


Honeywell 


BROWN INSTRUMENTS 


Fine uw Corttols. 
LEADS THE WAY IN 


e A WORLD OF 
; OPPORTUNITIES 


@ THE COMPANY—Judging a com 
pany on its past performance consti 
tutes sound logical thinking. Looking 
over BROWN INSTRUMENTS records of 
accomplishment tells a reassuring 
story of continuous growth during 
nearly a century of pioneering in the 


industrial instruments and control 


field 


@ ASSIGNMENTS Diversified 

permanent, non-routine, in the newest 
scientific field of NUCLEAR INSTRU 
MENTATION and AUTOMATION. The 


bulk of our work is for industrial use 


WHEN ELECTRONICS 


@ COMPENSATION Rewarding 
salaries are competitive with those 
offered in other industries. Our bene 
; ‘ fits include free group health insur 
A rocket to the moon within 10,000 working ence, hemliclisction end seralect 
benefits, as well as an excellent re 


tirement plan Relocation assistance 


hours! This is the prediction of experts in the 
@ GROWTH Unlimited your 
performance and salary is re-eval 
new science of astronautics...and Martin engi- vated twice yearly. Our policy to 
promote from within is responsible 


for present management 
neers are already working on the problem. 
@ EDUCATION — Excellent finan 
cial assistance for those desirous of 
As a result, Martin electronics offers some of furthering their education at one of 
several renowned Philadelphia col 


; ; leges or universities 
the most challenging opportunities today in the 


@ Men with the vision to create 
and the will to act can find an 
abundant outlet for their creative 
talent in either RESEARCH, DESIGN 
and DEVELOPMENT APPLICATION, 
or SYSTEMS ENGINEERING What 


ever the choice you and only you 


space systems development of tomorrow. 


If adventure is your dish, and you're willing 


: will be able to control and measure 
to shoot the moon: ¢ ontact idk Holley, Depart your progress with this company 
which leads the way in a world of 


opportunities 


ment K-05, The Martin Company, Baltimore 3, 


Maryland Write to D. R. GARVEY 


Manager Employment, Dept. E 


Honeywell 


BROWN INSTRUMENTS DIV 


Wayne & Windrim Aves. 
Philadelphia 44, Pa. 
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EMPLOYMENT OPPORTUNITIES 


were in 
Milwaukee so we ought 


“nr “Al 
J 7 MV ty 

fj 
(t/ 


S27 
“Uf 


sf lt, 
lta bel ty 


An AC* ENGINEER TELLS HIS STORY 


Working at AC, THE ELECTRONICS DIVISION OF GENERAL MOTORS is exciting . . . challenges every 
inch of my engineering ingenuity, currently | am working on a phase of the Inertial Guidance System 
Program. A month or two ago | was equally absorbed in our Jet Engine Fuel Control Program. | am 
certainly growing ENGINEERING “KNOW-HOW-WISE” and my salary checks reflect it. | started at a 


good salary ... have had regular increases in salary and position . . . gosh, | like it here. 


AND, | enjoy AC's MASTER'S DEGREE PROGRAM, University of Wisconsin— Milwaukee. | attend evening 


classes and AC is paying my tuition and with no strings attached. 


My family enjoys Milwaukee too. Here in cool, southern Wisconsin we have endless miles of swimming 
beaches, parks, playgrounds that are ours for the asking. We have the cultural and shopping advantages 


of the big city in a community long known for its small town hospitality. 


P.S. AC's Permanent Expanding Electronic Program provides openings for more 
Mechanical, Electrical Engineers and Engineering Technicians. Even “square pegs" 
are provided “square holes” at AC. 


Write today in strictest confidence to my friend, 


Mr. Cecil E. Sundeen. Supervisor of Technical Employment 


+ AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin ° Flint 2, Michigan 
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EMPLOYMENT OPPORTUNITIES 


To Help Meet a 
Tomorrow's Challenges Today Admiral. 


urgently needs 


BURROUGHS 
The Foremost Name tn Computation E N G N E E Ri N G 


Invites Special Inquiries from Engineers W R I T E R S 


Qualified as Follows: 
ELECTRICAL ENGINEERS Senior & Junior Levels A Growing Field 


* for study and evaluation of reliability program with 
emphasis on toihins analysis of components Challenging work plus unusua 
* * * to design circuits and set-up design criteria for 


growth opportunity provide reward 
advanced solid-state digital computing systems 


‘ ing careers at Admiral for persons 

* * © to design’ specific portions of large transistorized ' : 

digital computer working from logical diagrams experienced in writing technical | 
¢ © © to determine actual circuit configurations and pack- erature in any of the follow 

aging requirements areas 

° ¢ © to design and develop coincident core memories 

* ¢ « to define and develop specialized test equipment 


for large digital computer RADAR 
* * ¢ for spec writing relating to materials, components COMMUNICATIONS °¢ TELEVISION 


and equipment 


* * * with some experience in Mechanical Engineering, to COUNTERMEASURES °* RADIAC 


coordinate in the interconnection area between equipment and mechani- 


cal design groups working on large digital computers NUCLEAR RESEARCH 


MECHANICAL ENGINEERS Senior & Junior Levels We 


* for study and evaluation of component reliability, enough educational or work experi 
with pitied: on plug in packages an id test results 


are interested in men who | 


ence background in electronics—not 
**°¢* to de velop packaging techniques for components 
and assemblies of large digital computers 


* © © to work in the area of Structure and Vibration describe complex electronic device 


analysis on components, sub-assemblies and packaging and systems Also men who, in addi 


tion to an electronics background 
MATHEMATICIANS iesia a taeoeaniea: a0 ahadlic and 


an interest in nuclear radiat 


to design—but to comprehend and 


for statistical analysis and evaluation of Reliability 


Data as related to electronic circuits and components studies 


°° * to prepare and program probiems for solution by 


digital computer Experienced writers preferred but 


aie aR develop be c logic requirements and detailed we invite applications fron those 


logical design of digital systems having the knowledge of electro 


e @¢ © skilled in mathen ( inalysis as related to pro- ics, a flair for self expressio 
gramming, systems ar d design ot large dig tal con puter ; 


a desire to get into the rapidsy 
© © ¢ to do analysis and report writing in areas of 


\ 
“operations research’, systems analysis and engineering mathematics growing field of technica f 


* © © fo perform § systems gineering “operations re- cations 
search,’ knowledge of probability required, for work in fields of aero 
dynar ics, radar, con pute rs, tire control, missiles and air detense ( omplete on ployee benefit oe 


includes retirement plan, paid ar 


In Addition to Pay Commensurate With Your Ability insurance and college tuition refu 


you can receive cooperative educational aid, liberal pension plan 
and all the usual health and hospitalization benefits for you and your 
family, PLUS delightful suburban surroundings and an ideal community cation and experience to W. A 


life for your children, only 30 minutes from Philadelphia Wecker, Personnel Manager 


plan Write, summarizing your edu 


For Details, Write M. E. Jenkins, Placement Manager 


BURROUGHS CORPORATION 
Research Couter 


PAOLI, PA. PAOL!I 4700 


ADMIRAL CORPORATION 


| 3800 W. Cortland St. Chicago 47, Ill. 
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: 


SYNCHRONIZING po 
CIRCUITS MODULATOR }— ANTENNA 
iniauaees SYSTEM 


RECEIVER |, AIRBORNE SYSTEM TRANSMITTER 
RE 
ee REQUIREMENTS: 


| R-F pulse width: Oly Sec. 
2. Pulse rise time: less 


than OS, Sec. 
3 PRF:120 kc 


4. Peak power: 200 watts 
§ Ambient temp: -55° to +120°C 


a Vibrational acceleration: 10 G 
20-200 cps 


Communication 


Electronics Engineers— 


Components and 
Specifications 


How well can you design a circuit a 
Lountermeasures 
that meets these requirements? ae Qeeieein 


Digital Techniques 


Can you meet the challenge of designing tion, salary, and job satisfaction 
this airborne transmitter that must endure In our magnificent new Electronic Field Engineering 
extremely high acceleration loads and high Center you'll have plenty of elbow room 


ambient temperatures—in the smallest and superb equipment. In Rochester you'll Microwave Circuits 


ind lightest package possible? enjoy abundant facilities for happy liv M 


issile Guidance 
Che men we’re looking for are the kind ing: fine homes, outstanding schools, and 


gC stem< 
who can effectively translate requirement unsurpassed opportunities for leisure-time systems 
like these into circuit If you are that activities in the heart of the New York Radar 
kind of man, you'll find your lifetime State Finger Lakes region 
Sale: yineering 
caree! in the Klectroni Division of Please tudy the list of a ignments at yale ; Engineering 
Stromberg-Carlson. The rewards here are the right, choose your field, and send a Systems lest 


gre: ter! f advancement, recogni letter or resume to 
great-in terms of Equipment 


R. W. Houmes, Electronics Engineering “a 
Transistor Engineering 


Writers—Technical 


SC STROMBERG -“CARLSON COMPANY GD 
arr aati Bs 


35 Carison Road « Rochester 3,N. VY 
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EMPLOYMENT OPPORTUNITIES 


engineers... physicists 


BIG opportunities at “eu 
: echanical tndingers 
MOTOROLA inthoWEST | jin, due 


PHOENIX, Arizona—and RIVERSIDE, California ee 
... Reyponsibildy 


Professional personne 

levels to fill responsible openings at th 
steadily expanding Division of Bendix 
Aviation Corporation. It's your chance to 
get specific assignments at the peak of 
the art in ELECTRONICS and MICRO 
WAVE DEVELOPMENT and DESIGN. Good 
salaries, all employee benefits 
suburban living conditions, Whether you 
be a Department Chief or a Junior 
Engineer with le tha me years ex 


perience, we have the open 


and the 


; 


shoes for you to fill 


Address: Chief Engineer Dept. 4 


WORK IN A VACATIONLAND , 2\ “Bend. 


AVIATION CORPORATION 


/ 


(your family will love year-round outdoor living) “y 


WHILE YOU ADVANCE YOUR CAREER iy oe WOre 


‘ 


Here are the country’s newest and most complete Electronic Labor 
atories, offering outstanding career advantages (see listing below) 
And here you'll get in on the ground floor of a swiftly expanding 
company. You'll enjoy working in air conditioned comfort in the 
most modern and well instrumented laboratories with liberal 


employee benefits, including an attractive profit sharing plan and . Electrical Engineers 


Yo rk , Penna. 


association with men of the highest technical competence / 
To top it off, you'll be moving to a spot where there's room to Le 


. . 
grow (moving and travelling expenses paid for family)...where 4¢ } & Mechanical Engineers 
there are planned communities, with modern shopping centers, (4 _ 2 Physicists 


advanced schools, and many fine buys in homes available. Living 


will be easier, more relaxed and more fun in Phoenix or Riverside PRINCETON-PENNSYLVANIA 
"Go West" never had greater appeal (or greater rewards) than 7 SYNCHROTRON 


it does TODAY! 6 
et Our 
PHOENIX NEEDS: RIVERSIDE NEEDS: Research Program 
Electronic Engineers, Mechanical Engineers, Electronic Engineers, Mechan > ° 
Physicists, Metallurgists and Chemists ical Engineers, Physicists and Experience Promises 


Mathematicians. 


RESEARCH LABORATORY SEMI-CONDUCTOR DIVISION ; And Opportunity in 
Microwave Antennas Transistor Application RESEARCH LABORATORY Training Research 


Pulse and Video Circuitry Transistor Devices Military Operation Analysis + Analog 
Radar Systems Design Solid State Physics Computor Flight Simulation + Digital That offers 
Circuit Design Physical Chemistry Computor Analysis + Digital Com se 
Electro-Mechanical Devices Metallurgical Engineering putor Design » Dynamics Analysis + Unlimited 


Systems Test Production Engineering Microwave Systems + Missile Sys 


Transistor Applications tems « Circuit Design » Servo Mech New Horizon of 
For above positions write anisms « Aerophysics Interest 


Mr R Coulter 5005 £. McDowell Rd, Dept. A For above positions write To 


3107 N. S6th St, Dept Phoenix, Ariz Mr. C. Koziol Dept. A 
Phoenim, Ati 8330 Indiana Ave., Riverside, Calif You 


Under contract with the AEC, Princeton and the 

Exc ELLENT OPPORTU NiITI ES IN CHICAGO, Too University of Pennsylvania are designing a 3-billion 

volt, mee intensity proton synchrotron to be bulit 

( lleng , s S | Cor at the James Forrestal Research Center in Prince. 

hallenging positions in Two-Way Com Mr. L. B. Wrenn, ton. Outstanding opportunities for engineers and 

munications, Microwave, Radar and Mili write to 4501 Augusta Blvd. Dept. A physicists In unclassified research are now avail. 
able 


tary equipment, Television (Color), Radio Chicago 51, II 
Engineering and Field Engineering : 


For above positions write Mr V 


Sorenson 


Salaries commensurate with ability 


Live and work at Princeton in an academic eur 
rounding with University benefits 


Send resume or inquiry to 


Silas Spengler 
Committee on Project Research and Inventions 
123 Pyne Administration Building 


Princeton University 
Princeton, New Jersey 
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Could you handle 


Jobs like these continually open up at IBM—due to 
rapid expansion. If you are an engineer or s¢ rentist 
or have ¢ quivalent experience —you may qualify for 


such a position, Innumerable opportunities exist in: 


© Computer systems 
planning 


® Numerical analysis and 
programming 


© Computer systems Photo and magnetic 


testing device memory 
; Real time systems 
® Electronic circuit 


engineerin 
design and packaging J 9 


Semi-conductor research, 
* Electrostatic phenomena development and 
® Manufacturing process manufacturing 


control © Test equipment design 


For the facts about an engineering career with 
IBM, just write, outlining background and interests 
to: 


RK. A. Whitehorne 
Mer. of Engineering Recruitment Department W5 


International Busine Machine ( rporation 
590 Madison Avenue, New York 22, N.Y. 


DATA PROCESSING ELECTRIC TYPEWRITERS 
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EMPLOYMENT OPPORTUNITIES 


growth 
promoted 
this man 


Computer Programmer: Belore hii 

recent promotion this man was a research 
programmer working with a giant IBM 

704 electronic computer. He was engage d 

in the preparation of researe h problems 

of an engineering, scientific, business, and 
industrial nature for machine solution 

His work entailed advanced diagnostic and 
ipplic ation prog! iit cle \e loprne ni ite luding 
the modification of existing systems and 
This work has the 
same fascination as a game of che 

he'll tell you 
challenge S 


WOpOosed Hew y ci 
| | 1 t 


and the variety of constant 


makes it absolutely absorbing!” 


responsibilities ? 


The electronic computer field offers one of the best 
ground floor opportunities today Economic experts 
rank it with automation and nucleonics in growth 
potential. Sales at IBM, the recognized leader in this 
faust growing field, have doubled, on the average, 
every five years since 1930. Engineering laboratory 
personne | has quintuple din the past five years, IBM's 
excellent salaries and employee benefit programs are 
instrumental in achie ving an employee turnover rate 


far below the national average 


Where would yoy like to work for IBM? 


IBM plants and laboratories are located in: Endicott, 
Kingston, New York City 
N. Y.; Burlington, Vt 

1). ¢ Greencastle, Ind 
Minn.; Sherman, Texas 


Owego Poughkeepsi« 
San Jose Calif 4 Washington 


Lexington, Ky Rochester 


DATA 
PROCESSING 


SPECIAL ENGINEERING PRODUCTS TIME EQUIPMENT 


415 





EMPLOYMENT OPPORTUNITIES 


PARTS APPLICATION 
Oe tiie) 
ME or EE degree with design ex- 
perience and/or application ex- 
perience. Job will be to recom- 


mend types of parts to be used 
CM hm TCE are ie er 


Qualified men will become a vital 
PT ama Me CULL Tithe ela l) > 


CH 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 





ad _ @ ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Flint 2, Mich. 


Enjoy Challenging Opportunities in- the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 


Now s the time to get a ment facilities. We are in the process of a 


Major, Permanent, Expansion Program. 


World's largest collegiate stadium—University of Michigan 


New Planc facilities being added in sub- 
urban Milwaukee area 


To aid you in your prote ssional advan e- 
‘ ment AC will provide financial assistance 
a toward your Master's degree. A Graduate 


Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long standing policy of decentralization 
Aviation Corporation, It is located adjacent to the University of creates individual opportunity and recog- 


Michigan in Ann Arbor. [ts function is to integrate Bendix skills | nition for each Engineer hired 


lhe Bendix Systems Division is the newest division of Bendix 


ind facilities for systems planning, development and production Recent EE ME 

: ’ 
his new organization is being expanded rapidly. It is a_ fine Graduate Inquiries 
opportunity to get in on the ground floor of this big and im Also invited 


portant me part of Bendix, especially for men who feel thei 
Milwaukee offers ideal family living in a 


wesent Chances for growth are not good 
| 
progressive neighborly community in cool, 


southern Wisconsin where swimming, boat 


Specifically, we need men with ¢ xperience in ing, big league baseball and every shopping 


SURVEILLANCE & RECON: radar, infrared, acousti a advantage is yours for the 
WEAPONS: missiles, aircraft subsystems, guidance and control. ; 

To arrange personal, confidential interview 
DATA PROCESSING: analog and digital computers, di plays in your locality send full facts about your- 
NUCLEAR; reactors, propulsion, special weapon self today to 
COMMUNICATIONS: radio, digital, data link Mr. Cecil E. Sundeen 
NAVIGATION: radio, inertial, ground-controlled Supervisor of Technical Employment 
COUNTERMEASURES: bom, decoy electronic wartare 
OPERATIONS ANALYSIS 


in interview, write or call (NOrmand 6111) Bendix 
Division Von Arbor Michigan 


Electronics Div. 


Bendix Systems Division a | eT emi ele ee 


ANN ARBOR, MICHIGAN FLINT 2, MICHIGAN 
MILWAUKEE 2, WISCONSIN 


AL a ee aT 
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COMMUNICATIONS 
SYS TENS 
ENGINEERS 


The expanding scope of advanced 
communications projects has 
created several unique positions 

in fields related to VHF, UHF, 
microwave transmission and 
reception, forward scatter and 
single sideband applications 

at Hoffman. Electronics engineers 
with appropriate backgrounds will 
find these new assignments profes 
sionally stimulating and financially 
rewarding Please write 


Chief Engineer 


LR.E. SHOW 
DAYTON, OHLO 
May 13, 14,15 


Booths 


19 & 20 


7, California 


Telephone Richmond 9-483 
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COMPUTERS 


If you are an experienced computing analyst —or 
if computing and data reduction are new to you 
but you are a qualified engineer there ‘s inter 
esting work as well as a bright future for you in 
Northrop Aircraft's growing Computer Center at 
Hawthorne, California 

Applied mathematicians and engineers are 
needed as computing analysts for assignment to 
Northrop's analogue computing facility, as well as 
the newly expanded digital electronic computer 
department which provides unparalleled service 
in the practical solution of complex engineering 
problems 

Northrop has many openings on its other proj- 
ects having to do with jet aircraft and missile de 
sign. They include positions for electronics and 
electro mechanical engineers and lab technicians 
In addition to attractive compensation, Northrop 
offers benefits unexcelled in the airframe industry 
as well as helpful cooperation by forefront engi 
neers for your professional advancement. 

You'll like the comfortable working conditions, 
friendly people and modern equipment at North. 
rop. And you and your family will be living in 
Southern California where sea, mountains and 
desert offer year ‘round recreation 

If you qualify for any phase of computer 
research, design or application, we invite you to 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 


Department 4600-T, Hawthorne, California. 


NORTHROP 


FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Contact 
“Me VI, c yraw-. Hill 
Of he e | You. 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg 
JAckson 3-695} 
M. MILLER 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11 
520 No. Michigan Ave 
MOhawk 4-5800 


W. HIGGENS 
J). BRENNAN 


CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 


W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bldg., 
Main & Akard Sts. 
Riverside 7-5117 


G. JONES 
DETROIT, 26 
856 Penobscot Bldg. 
WOodward 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 


Cc. DYSINGER 
D. McMILLAN 


NEW YORK, 36 
330 West 42 St. 
LOngacre 


S. HENRY 
D. COSTER 
R. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St 
Rittenhouse 
H. BOZARTH 
ST. LOUIS, 8 
3615 Olive St 
JEfferson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St 
DOuglas 2-4600 


R. ALCORN 
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Electronic Systems Engineers: 


Why you should give serious thought to 


SYLVANIA’S NEW 


electronic research & development lab in Buffalo... 


If you want all the advantages of a career Immediate Openings in Applied Research 


in the fast-growing electronics industry, ADVANCED CIRCUITS SPECIALISTS 
you should know the facts about Sylvania’s With ingenuity, ability and interest to create operable circuits 
new multi-million dollar Electronic Re- required to bring to fruition radically new theoretical concepts in 
search and Development Center... opening the field of communications. Requires 10 years ex perience and proven 
late in 1957, the newest development in the ability to supervise work of a group of engineers creating original 
company’s phenomenal growth as a producer circuit designs. Techniques include: transistor applications, digital 
of complex military electronic systems computer design, and a variety of novel video-radio frequency 


circuits, as well as modulation in unconventional dimensions 


Engineers who join us now will find oppor: ELECTRO-MAGNETIC PROPAGATION SPECIALIST 
tunities for sdvancenn ee Should have 10 years experience and ability to supervise the work 
sive even for the young electronics industry of a group of advanced research engineers searching for the solu 
The company helps its men get ahead by tions to problems in multipath transmission as a function of fre 
sponsoring graduate study at the University quency ; vector scatter propagation broad band antenna design, etc., 


of Buffalo’s fine engineering school which are necessary inthe utilization of new communications systems, 


COMMUNICATIONS SYSTEMS SPECIALIST 
The location permits you to live and work 
: ol ' Opening for an engineer with vision and creative ability to derive 
irt mher a4 
and direct applications of new techniques developed in Buffalo 


Engineering Laboratory to existing and newly developed systems 


in a most attractive ul 
choice residential area, only 
downtown. Buffalo, 

York City in New York St 


and alert, famed for it 


These techniques now permit solution of many long-standing prob 
lems which exist in fields ranging from radio to radar or sonar 


from radio teletype to DME. Should have at least 10 years « xperi 
boasts an exce iblic en er fiele 


ence in communicatior ind an interest in system synthesis 
The gateway to ¢ 


and analysis. Advanced degree in Electrical Engineering, Physics, 
agara Falls, it offers easy access to famous Mathematics or equivalent in course work on a graduate level 


kastern and Great Lakes resorts, is desirable. 


Please send your resume to E.F. Culverhouse 


’ ry sd ’ 
175 GREAT ARROW AVENUE * S\ TA y HS LA bS BUFFALO. NEW YORK 
P an mea -) 


A VANIA Et 


r PRODU ! 
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| "Fg 
zs 
/ % 
/ a 
/ % 
/ ‘ 


j COMMUNICATIONS 1 
7 DESIGN 7 
ENGINEER g FOR 


J, “DATA 
‘ Lin kK’ 


There’s a pressing need for split-second, 
ground-to-air control of defense aircraft. 
‘DATA LINK” is the answer to the 
problem. The Light Military Electronic 
Equipment Department of General 
Electric is responsible for developing 

the airborne portion of “DATA LINK” 


To enable several hundred fighte: 
aircraft to receive individual intercept 
messages simultaneously on cockpit 
indicatox all on one radio channel — 
requires the most advanced digital and 


communications technique 


Right now, there are positior 
exceptior al prom e for engineer 
three to five years’ experience int 
design of receivers. E.E. or M.E 


required ; M.S pref rred 


If you are well qualified in either digital 
or communications techniques, fill out 


the coupon below and mail to u 


Mr. John Sternberg 
Light Military Electronic Equipment Dept 
General Electric Company, French Road, Utica, N. Y 


i wa Ee E| 
4 a 


4 LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 


4 GENERAL @@ ELECTRIC 


EMPLOYMENT | 
PROBLEM? 


When you are in need of 
specialized men for spec- 
ialized jobs, contact them 
through an employment 
ad in a McGraw-Hill Pub- 
lication. 


Management, Engineering, Produc- 
tion, Maintenance, Selling . . . these 
represent broadly the principal func- 
tions in business and industry. And 
it is principally to the men and 
executives who fill key jobs in these 
important divisions that McGraw- 
Hill publications are directed. 


McGraw-Hill Domestic 
Publications 


AMERICAN MACHINIST 

AVIATION WEEK 

BUSINESS WEEK 

CHEMICAL ENGINEERING 

CHEMICAL WEEK 

COAL AGE 

CONTROL ENGINEERING 

CONSTRUCTION METHODS AND 
EQUIPMENT 

ELECTRICAL CONSTRUCTION AND 
MAINTENANCE 

ELECTRICAL MERCHANDISING 

ELECTRICAL WHOLESALING 

ELECTRICAL WORLD 

ELECTRONICS 

ENGINEERING AND MINING 
JOURNAL 

ENGINEERING NEWS-RECORD 

FACTORY MANAGEMENT AND 
MAINTENANCE 

FLEET OWNER 

FOOD ENGINEERING 

NATIONAL PETROLEUM NEWS 

NUCLEONICS 

PETROLEUM PROCESSING 

PETROLEUM WEEK 

POWER 

PRODUCT ENGINEERING 
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EMPLOYMENT OPPORTUNITIES 
engineers - scientists 


P 

Hl WHICH OF THESE 

0 18 CAREER POSITIONS at ARMA 
——— INTERESTS YOU MOST? 


l New long range projects assure not only challenging, high 
X level creative work, but security and job stability as well 
Excellent starting salaries plus all the resort and cultural 
advantages of suburban Long Island living. Moving allow 
At the crossroads of opportunity ances arranged 


tor men with vision in 4 partial listing follows. Information on many more posi 


Electronic Engineering tions may be obtained by contacting Robert Burchell at the 


address be low 


G 0 0 D ¥ f A r TRANSDUCER DEVELOPMENT ENGINEER FIELD EVALUATION ENGINEER 


Perform basic development on transducer Perform overall planning functions for 
for use in precisionelectronic computer field field evaluation of missile guidance sys 


i tems. Direct activities in scheduling the 
SYSTEM EVALUATION ENGINEER field operations. Liaison with field test site 
Establish engineering requirements and agencies and formulating overall operating 


investigate design approaches, Plan and procedures at test site on missile project 


direct the preparation of specifications 
RP RA t i 4 for special in-plant test and evaluation fa PROJECT ENGINEER — AIRBORNE EQUIPMENT 
cilities on centrifuges, scorsbys, complex Project engineering of computers, pro and 


as ae ag tables ane — anti submarine fire control equipment, air 
1 “rs tween s ; 
computer laison between sudcontrac borne navigation plotting equipment and 


ELECTRONIC LABORAT RY tors and company similar equipment. Preparation and pro 
DESIGN ENGINEER —GROUND EQUIPMENT posals on equipment of such types 
Design and development of production 
Arizona Division test and field test equipment where speci PRODUCT ENGINEER 


. fic objectives and general requirements Initiate, compile and maintain design stand 
Litchfield Park, Arizona are known in the electrical and mechan ards on electrical, electronic and mechan 


A Subsidiary of the 


tromechanical instruments nents. Must have considerable responsible 
GOODYEAR TIRE & RUBBER C0 Responsible for establishing overall data 
reduction procedures. Direct the activi DEVELOPMENT ENGINEER — RADAR 
WE HAVE OPENINGS analog data handling and processing equip ten Responsibility of theoretical and 
ment. Responsible for design or procure 
FUNCTIONAL ENGINEERS MISSILE SYSTEMS ircuitry portions of such systems. Ex 
ing gyro, accelerometers, integrators, servo or RF component design is applicable 
ELECTRO-MECHANICAL ENGINEER 
ponents and systems. Analyze results and 
magnetic and electromechanical devices in fication requirements 
ve . sete 
de ve lopme nt projects lo plan, conduct and report on environ 
University of Arizona graduate basic electrical and mechanical design, de 


ical engineering fields. Must have exper ical design subjects pertinent to fire control 
ience on design or development of elec equipment and inertial guidance compo 
experience on product design standards 
DATA PROCESSING AND REDUCTION ENGINEER covering areas indicated in job studies 
ties in specifying and procuring all com Research and development engineering of 
ponents of standard automatic digital and new radar, navigation and guidance sys 
laboratory phases of research and devel 
IN OuR ODERN ment of special data processing equipment opment of radio frequencies and pulse 
perience in modulator, intermediate fre 
LABORATORIES FOR Develop inertial guidance systems includ quency amplifier, indicator, synchronizer 
ADVANCED EN i ystems and computers. Analyze function 
G NEERS al problems arising during development DYNAMICS TEST ENGINEER 
i E and evaluation of said system lo conduct vibration, shock and accel 
N LECTRONIC RESEARCH eration tests on electromechanical com 
Conduct investigation on special electro develop equipment to conform with speci 
Long range researc h and cluding evaluation and/or design of tran 
ducers, servo systems and related de-ice ENVIRONMENTAL TEST ENGINEER 
GROUND EQUIPMENT ENGINETR mental tests of electromechanical and elec 
Plans and performs engineering studie tronic components 
clopment and evaluation of pr 
studies available under « mpany test and field test equipment where 


ENVIRONMENTAL ENGINEER 


peci lo plan onduct and report upon deve 
fic objectives and general requirements are ypment studies of finishe materials and 
financed « vening courses known. Must be familiar with electrome esse which will be incorporated in 


chanical instrumentation » the design of electromechanical and 


duction 


tronic components and tem 


‘ ivi c TRANSISTOR CIRCUIT ENGINEER 
Leisure Living At Its Best OPERATIONAL ANALYSIS ENGINEER 


Pulse application of high speed transistor 
if / used in airborne digital computer Ci »pl om t and report upon environ 
In the Valley of the Sun it design application requiring knowl of electrome rani sl and cle« 
of latest transistors such as tetroid t tems. Must be capable of rede 


ind superficial barrier mponent é to rre 


orn te ~neive gin ny deficiencies encountered during the 
Modern Ine xpensive Housir g DIGITAL COMPUTER ENGINEER i : Am aoe 34+ ~ oe ha 


Basic research and development including ten ind missile fie 


gical design, dynan analysi mpo 
Send resume to: A. E. Manning nent development, hardware and packag LIAISON ENGINEER — AIRBORNE PROJECTS 


ing ystem and component reliability, and lechnical assistance t Al n sinten 
laboratory and field evaluation of complex e of various Al niract Knowledge 


Engineering and Scientific Personnel computers for fire control and guidance | AN cesundoves amd eoedbeatean a 


ystems irable 


GOODYEAR AIRCRAI Clip the job (or jobs) you're interested in and mail, with your 


confidential resume. No reference contact without your per 


LITCHFIELD PARK mission. You'll receive a prompt reply, and your copy of 
PHOENIX. ARIZONA Your Engineering Career with Arma,” full of detailed 


information about this company 


Similar opportunities available in 
Mr. Robert Burchell 


Technical Personnel Dept. E-674 


MA fé Aa a Division American Bosch Arma Corp. 
Roosevelt Field, Garden City, L. 1, W. Y. 


our 


Akron, Ohio Laboratory 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS & SCIENTISTS 


JOIN IN DEVELOPING 
11 

1in 10 accuracy 

AT NATIONAL 


57-71 


Rare 
earths 


Bi Tl 


204.39 


Utilizing the resonance frequency of cesium*, National’s 
electronics engineers & scientists have developed the ulti- 
mate in atomic clocks—the Atomichron—which promises 
to become the primary frequency standard much as the A 
of cadmium’s red line has become the standard of length 


Problems in the development of precision frequency 
standards are some of the ones vou will meet at National 
Others lie in the design and development of tropospheric 
and ionospheric scatter systems, high information density 
receivers, classified signal processing equipment, and in 
applied phys ics 


At National you can work with the best of associates, 
with the latest in equipment—on some of the most press- 
ing and intriguing problems in communications, atomic 
and molecular physics 


If you are the sort of engineer who cares more for 
the solidity of good work and professional reward, rather 
than for the frills of mahogany desks and landscaped 
surroundings, you owe it to yourself to contact National 


Send your resume to John Bigelow It will be read by 
engineers and you will get a reply from an engineer 


*9192.091 0. 1 1“ ce. The ymic beam technique ae used 
the Atomichron haa alreac ’ alte in an accuracy of 1 part 
in I n terma of time, 1 second \ ‘ 1 it promises to 


yield even better resulta by ordera of me 


National Firinnea ia 


61 Sherman St., Maiden, Mass. 


SOLID JOBS 
SOLID REWARDS 
SOLID CAREERS 


with outstanding 


companies 


Salaries from 
$10,000 to $25,000 


DIRECTOR OF ENGINEERING 


Electronic design and development 


CHIEF GYRO ENGINEER—Design & 
development 


ELECTRONIC SYSTEMS DESIGN EN 
GINEER—Display equipment of 
synthetic data and transistorized 
digital data circuits 


TOOL & PROCESS MANAGER—-Elec 


tromechanical 


ARMAMENT CONTROLS LEADER 
Airborne, design & development 


TRANSMITTER DESIGN SUPERVI 
SOR-—-UHF-VHF 


MICROWAVE SYSTEMS MANAGER 
Military electronic equipment 


Aaa 


EMPLOYMENT SPECIALISTS 
333 Washington St Boston 8, Mass 


Your Inquiries to 
Advertisers Will 
Have Special Value... 


for you—the advertiser—and 
the publisher, if you mention 
this publication. Advertisers 
value highly this evidence of 
the publication you read. Sat- 
isfied advertisers enable the 
publisher to secure more ad- 
vertisers and—more advertisers 
mean more information on 
more products or better service 

more value—to YOU. 
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EMPLOYMENT OPPORTUNITIES 


SALES 
ENGINEERS 


\* Unusual 
* opportunities 
with one of America’s 
fastest growing 


. electronic x A NEW 
44 companies FRONTIER 


mela: 
scineiiaiainline ENGINEERS 


available to electrenic engineers 
interested in the fieid of 
component sales. Previous sales 
experience is not essential 
The position is at our home 
office in Wakefield 
RCA offers an opportunity for you to apply your engineering skill 
Our products are semi-conductor 


to its Missile Test Project at Patrick Air Force Base, Florida 
components including — transistors 
rectifiers. and diodes. As one Launching Site of the Satellite 
of the largest manufacturers He 

Cie 

in this young ond rapidly 
growing field, there are unlimited Florida far across the South Atlantic, you can realize professional 
opportunities for advancement status with the world leader in Electroni 


at the world longest missile testing range, extending from 


Unprecedented growth 


Here is your chance to work with Opportunities are offered in many phases of data acquisition 
stimulating, congenial associates transmission and 
na company atmosphere that 
is informal and free of red tape 
You will be located in pleasant, 
suburban Boston, where 
cultural, educational and vancement combined with ideal Florida climate. Your family will 
recreational advantages are found appreciate year round outdoor activiti 

for you and your family 


processing, including Radar—-Communication 


Optic Computers— Timing— Telemetry 


At RCA’s Missile Test Project you will enjoy engineering ad 


Let the Missile Test Project become your symbol of the future 
In a few short years Transitron 


has carved out a leading position 
n the field of semi-conductors 

S d for ot broct ( Ot { ? ( y . ru 
Today approximately 1500 people en ir brochur You and MTI Jur Engineering Man 
are employed in two plants agers will arrange a confidential interview at your convenience 
having over 300,000 square feet Write to 


Join in our a ult on the frontier of space! 


Write or Call Mr. H. N. Ashby, Employment Manager, Dept. N-LOE, 


RCA Service Co., Inc., P. O. Box 1226, Melbourne. Florida. 
* 
Ira ngitron 


electronic Corpereries RCA SERVICE COMPANY, INC. 
Wakefield, Mass 


CRystal 9-4500 
MAR a 
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EMPLOYMENT OPPORTUNITIES 


E N G I N E E R Ss: Electronic & Mechanical, PHYSICISTS 


COLOR 
TELEVISION STANDARDS 


at fac relating to the choice 
f > ele ' te lards, and the ffect of the 
ta et dcasti receiving 
r V and ter- 
f \ performance, and FCC rules 
and reg I Selec ted Papers and Records of the 
National Television System Committee. Edited by 
Donald G. Fink, Vice-chairman NTSC 1950-52), Direc 
tor of Research, Phiico Corporation, 520 pp., 290 
itius., $8.50 


INTRODUCTION TO 
| ELECTRONIC ANALOGUE 
COMPUTERS 





| tos 
perf« ean 

t ne f By C. A. — ‘Wass Supt 

Dynamic Analysis Division, Royal Aircraft Establish 
ment, Farnborough, England 237 pp., 149 illus., 

$6.50 


Melpar’s work on the earth satelite is one of many diversified project TRANSMISSION-LINE 
THEORY 


Systematic, rig u und thorough treatme f theory 
various types Proceeds from 

electre gnetic principles and derives the conven 
tranamission-lUne equations toget her with the 


= ] 
mulas for line constants and all approximations in 
W f ad és r vo Formula n s ificiently general ¢ permit 
s of end — and discontinuities as well aa the 
m isually treat properties By R. W P. King, 


Melpar’s more than 90 projects give 


1 MoKay sr of Apolied Physics, Harvard Univ 
525 po.., 629 illus., $12.00 


rin the area of your chowe and make contebuti PROFESSIONAL questions 
y 24 months for NGINEER’S Pr 
cael EXAMINATION 


mu to compet for 


ompiete an 


Over 500 questions and < state 


» help engineers pas 

aminavions Covers ec ani 
‘y hemical eng! 
+) c ivil, and chem) 

oy treedom and a ish eal, electri al. civ 


neering and includes engineer’! 
ol our ive Each neering. 


and land surveying Lates 
se - states 
Olving problems from ’ questions suitable for "ae a Ae 
gain invaluable expe vor has worked on I ew Je ey ¢ 
nation preparation for an 
William e. A, aLonde, Jr., 462 PF 
illus., $6.5 


mpensation limited 
swers te 


license €% 


ntual directorshiy 


10 DAYS’ FREE TRIAL 


DUE TO OUR DIVERSIFICATION, OPENINGS EXIST IN PRACTICALLY 
EVERY PHASE OF ELECTRONIC RESEARCH & DEVELOPMENT 


y expense 


e laboratory, and 
rite 


chnical Personnel Representative 


M E L PA R = oe d 


e Compr 


3076 Arlington Boulevard 
Falls Church, Virginia 


For price and terms outside U. & 
Write McGraw-Hill Int'l, N.Y. 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC DESIGN 
ENGINEERS! Ni y 

| and 
HERE'S THE 


or ur irre: | NOOO A Mar 


ON 


We need an experienced servo design engineer to assume 
a prime responsibility in a new systems activity. Other 


attractive engineering opportunities are also available 
in this new program 


Enjoy challenging opportunities in the analysis and 
design of electro-mechanical servo loops, including laboratory 
experimentation and system development 


Work with the top men in the field and with the finest 
anmettantty test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major 


i ) n rinc ’ 
fe wee your creative engines Permanent, Expansion Program 


talents 
to work on all phases of your proj AC will provide financial assistance towards your Master's 
ante Degree. A Graduate Program is available evenings at the 
University of Wisconsin— Milwaukee 


not as a replaceable cog in a big GM 


to be appreciated as an engineer, 


long-standing policy of decentralization creates 


machine individual opportunity and recognition 


for each Engineer hired 
to get top pay and many benefits 


You will enjoy, as will your family, Milwaukee's 
‘small town’’ friendline 
cultural advantage 


#tntgmimse 


onfidential interview in your area or an invitation to 
visit Milwaukee see our plant 


to build a sound, worthwhile future 


me metropolitan shopping and 
3 tape 


For full details please write to For immediate, 
Mr. J. E. Richardsor 


talk with our engineering heads 
Personnel Director 


and discuss your possibilities, contact 
Mr. Cecil | Sundeen 
MARYLAND mupervisor of ‘Technical Employment 


MANUFACTURING CORPORATION ee 
ae eee dee AC the Electronics Division 
College Park, Maryland 


(A suburb of Weshtesten, D. C.) aa Zt enlace Corporation 


Flint 2, Mich balked 1. ae A 
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EMPLOYMENT OPPORTUNITIES 


‘drift zero 


fields of electronics 
on into many new 
systems is that they reduce GPL is extremely bright 
We believe that GPL can Jesides the top pay 
per drift’ to urban environment 
zero, too yoy 
GPL wa 1945 with a 
nucleus of 25 engineers from MII 
famed wartime Radiation Laboratory finest 
Poday GPI s 2,000 people, most They 
of whom work beautiful 69-acre in the 
estate at Plea ‘5 miles If you are 
north of New career a 
1 two new ahead 
plishment—why 
today 


and reseaf&re h 
the 


remarkable achievements 
GPL Doppler air 


the 
olutionary 


One of 
of the ré 
navigation 
drift to zero 


ones, 


reduce our onal careet! 


many other benefits 
formed in atmosphere 
individual recognition, and 
facilitie that 
benefit, too, from GPL member 
ide GPE Group 


interes 


ensure 
money 
employ 
at our nationw 
ted in a 
that keeps 
traight line of ace 
not call or write 


santville 
York Cit 
engineering building 
heft backlog of 


ynized leadership in se 


just 
career 
along a 
construction, a 


veral 


in the following categorie 


W ih have Ope nin 
re: DOPPLER & INERTIAL Air Navigation and Guidance Systems 


Radar: 
Project Engineering Sy 
Research, De 
Field Engineering 
at Military Site 
Mfr 


lest 
Test Engineering 


tems Analysis * Systems 

Mechanical Design ¢ 
Microwave ‘Techniques ¢ Servos 

Magnetic Amplifiers «+ IF Amplifiers 


Pulse * ‘Transistorization 


inn 


Airframe Plants Circuitry 


call Mr 


hRe¢ vers 9.5000 (ext 


Richard kK. Hoffman, 


135) 


For interview 


or write 


General Precision Laboratory Incorporated 
63 Bedford Road, Pleasantville, New York 


Research « Design « Development * Applications 


going 
future 


of 


and beautiful sub 
GPL engineers en 
a professional 
mall working groups that 


the 


can buy 
ship 


drift-free”’ 
moving 
om 
to us 


PERSONNEL MANAGERS 


LOOKING FOR 
ENGINEERS ... 
TECHNICIANS ? 


Write 


for free 


‘hg, | 
yr copy of 


“RESERVOIR 
of ENGINEERS and 
TECHNICAL MEN” 


ped 
—* 


The engineers and technicians 
you want to reach are gathered in 
convenient, 


compact groups—as 


this 16-page booklet points out. 


It keys the job titles these men 
hold to the McGraw-Hill publica 
tions they read for on-the-job in 
formation 


It explains how you can 


make contact channel, con 
centrate your employment advertis 
ing to just the men with the job 
qualifications you want without 


wasting advertising money for 
higher-priced space in publications 
with general circulation, in which 
you pay for perhaps 999 unquali 
fied readers for every 1 who may 


meet your job requirements 


Write for your free copy to 


Classified Advertising Division 
McGraw-Hill Publishing Co., Inc. 


P. 0. Box 12, N. Y. 36, N. Y. 
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ENGINEERS 


Advances in Military 
Electronics Today .. . 
Pave the Way for 
Commercial Developments 
Tomorrow 
At Otis’ Electronic Division 


Ihe full resources of the century-old 
Otis Elevator Company are avallable 
for expansion of its new Electront 
Division And engineers who join 
this division now will ive the at 
isfaction of working in the forefront 
of the military electronics fleld 
with the realization that its poten- 
tialities in commercial development 

I ilso be explored by Otis 

t this is a long-range program in 

which Otis will spare no effort in 
roadening the position of its Ele 
tronic Di mn as a leader in this 
mportant field of industry 


Current prime contracts are on basic 
development work in the most ad- 
vanced areas of bombing navigation 
ystem radar systems and missile 
iunching test equipment 
Engineering know-how is required in 
ervo-mechanisms inalog ompu 
ters, pulse and sweep generators and 
n the field of microwave 


If you are interested in a high level 


career in electronics vith pro- 
motions waiting to be earned 
send your resume now to William B 
Dek rancis All inquiries in strict 
onfidence 


ELECTRONIC DIVISION 


Otis Elevator Company 


35 Ryerson St Brooklyn 5, N. ¥ 


TITANIUM METALS 
CORPORATION 


America 


Openings for RESEARCH ENGI- 
NEERS at company’s facilities in 
Henderson, Nevada, (located 11 
miles east of Las Vegas, Ne- 
vada). 


BS or MS in ELECTRICAL ENGI- 
NEERING or PHYSICS. 


Positions open in Melting Research Divi 
sion of Technical Department, for funda 
mental and applied research on melting 
arc characteristics and CONTROL SYS 
TEMS APPLICATIONS. Previous expe 


rience desirable but not necessary 
Salary commensurate with ability, ex 
perience and education 


Send resumes fo: 


Industrial Relations Department 
TITANIUM METALS CORPORATION 
OF AMERICA 


P. 0. Box 2128 
Henderson, Nevada 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS & PHYSICISTS Electronics 


The Johns Hophi ns University 


Applied P hysies Laboratory 


ANNOUNCES 


. Important Openings On our guided missile research and 
development staff for men who wish to identify themselves 
with an organization whose prime purpose is scientific 
advancement. 


Because the Applied Physics Laboratory (APL) exists 
to make rapid strides in science and technology, staff 
members require and receive freedom to inquire, to experi- 
ment, to pursue tangential paths of thought. Such freedoms 
are responsible for findings that frequently touch off a 
chain reaction of creativity throughout the organization. 


As a staff! member of APL you will be encouraged to 
determine your own goals and to set your own working 
schedule. You will associate with leaders in many fields, 
all bent on solving problems of exceptional scope and 
complexity. The resources of our 350,000 sq. ft. laboratory 
are complemented by those of the 18 universities and 
industrial organizations who are working under our tech- 


nical direction on prime contracts 


Equidistant between Baltimore, Md., and Washington, 
D. C., our new laboratory allows staff members to enjoy 
suburban or urban living and the rich cultural, educational 


and research facilities offered by both cities. 


Openings Exist In These Fields: 


ANALYSIS: Dynamic analysis of closed-loop control systems; 
analysis and synthesis of guidance systems; counter-counter- 


measures systems; electrical noise and interference 


DESIGN: Control and guidance circuitry; telemetering and data 
processing equipment; microwave components, antennas, and 
radomes; transistor and magamp applications; external missile 
sysiem 


TEST: Prototype engineering and field test evaluation 


PAGE PUBLICATION DESCRIB 

PHE LABORATORY’'S PROGRAMS 

ENVIRONMENT IN WHICH STAPF MEMBERS 
VORK AND LIVI 


WRITE 
Professional Staff Appointments 
The Johns Hopkins University 


APPLIED PHYSICS LABORATORY 
8609 Georgia Avenue * Silver Spring, Maryland 





EMPLOYMENT OPPORTUNITIES 


AGF. AMMO 


POSITION! COME WITH A LEADER IN 
GOVERNMENT ELECTRONICS 


The key to Missile performance is its ‘Heart Beat’ the electronic system that 


directs and guides its unerring flight The Crosley Division of AVCO Manufac- 
turing Corporation is expanding its programs in this important field. We have 


top positions for engineers in many different categories 


* ADVANCED RESEARCH ENGINEERS 


* PROJECT ENGINEERS * SENIOR RESEARCH 
Computer & Analytical Systems ENGINEERS 


Guided Missile Programs Airborne Defense Systems 


There are also openings in: 
GUIDED MISSILES * SERVO-MECHANISMS 


COMPUTER AND AN- . COMMUNICATIONS 
ALYTICAL SERVICES - 


n and Development 


Programming y anc 1 Application 


GROUND RADAR 
ANTENNA AND 


xorne Transmi thers 
and Receivers 


AIRBORNE FIRE 
CONTROL SYSTEMS 


MICRO-WAVE TRANSISTORIZED 
EQUIPMENT EQUIPMENT 


Write us and find out where you can fit into the major programs now being 
started Write for literature and we will also give you information about the 
advantages of family living in Cincinnati—the “Queen City of the West—closest 
to the Heart of America There are numerous company benefits and you will 
be paid generous relocation expenses Please send a resume to Mr. Nick M. Pagan, 


Manager Technical and Professional Employment Office, Dept. U 


AVCO MANUFACTURING CORPORATION 


Crosley Division 


1329 Arlington Street, Cincinnati 25, Ohio 





To 
EMPLOYERS 


who advertise 


for MEN: 


When there are many appli- 
cants for a single position it 
frequently happens that the 
only letters acknowledged 
are those of the most promis- 
ing candidates. Others may 
not receive any indication 
that their letters have even 
been received by a prospec- 
tive employer much less 
given consideration. These 
men often become discour- 
aged, will not respond to 
future advertisements, and 
sometimes question their 


bona fide character. 


Every advertisement print- 
ed in the Employment Oppor- 
tunities Section is duly au- 


thorized. 


It will help to keep our 
readers interested in this ad- 
vertising if you will acknow/- 
edge every application re- 
ceived, even if you merely 
return the letters of unsuc- 
cessful applicants with, “Po- 
sition filled, thank you” writ- 


ten or stamped on them. 


We suggest this in a spirit 
of cooperation between em- 
ployers and the men replying 
to employment advertise- 


ments. 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
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EMPLOYMENT OPPORTUNITES 


head dels If you’re seeking a top career 


oe oe ina UNIQUE location— 


EXECUTIVE 4% Sy: 
es A ey ¥ Look to FTL ... where you work, live and relax 


~ —_) 
SUCCESS in beautiful suburban New Jersey ... only minutes 
SUCCESSFUL ex- The six books com - ‘ one 
ecutives will tell prising this Library away from New York City’s wealth of scientific, 
you this simple have been selected i aities in 
fact: certain key by successful exec cultural and entertainment facilities 
abilities practically vtive as the ones 
allow a man to most useful in de : 
write his own pay- veloping the six Mountains, lakes, ocean beaches, fishing, boating, golf 
check And one qualities of execu 
doesn’t have to be tive success 
born with these reach of the “FTL Community.” 
proven executive 
qualities hey can be elf-developed to 
a degree you may never have thought of America’s great research and development centers 
ossible easily and without 
years of study You can help yor I 
acquire them with tt vecially s build a stable and rewarding career ... as a member of 
lected Library of practi 
techniques 


all the things a man and his family enjoy — are within easy 
At FTL you work in country-like atmosphere . .. in one 
with leaders in electronics ... with every opportunity to 


the world-wide IT&T Engineering Team 


FTL provides group insurance, company-paid medical 
Helps you develop these 6 
success qualities 


@ Handling People @ Managing , ployee benefits 
Y t 8 
S wetinet one 'a von Write today for information on any of the following 
ing EMfictently @ Think . interesting assignments now open at Federal Telecommu- 
ing Straight 4 

nication Laboratories, Nutley, New Jersey: 


and pension plans, tuition refund and many other em- 


Radio Communication Systems * Traveling Wave Tubes 


Electronic Countermeasures * Air Navigation Systems 
Antennas * Missile Guidance * Computers 


Transistors and other Semiconductor Devices 











Telephone and Wire Transmission Systems 


LIBRARY of 


viroy | PRACTICAL 
wmse wots: | EXECUTIVE 
sso rors! TECHNIQUES 


The Tech 


nique of Get-| @ 6 volumes @ 1633 pages 
ting Things Done 


by the Lairds @ $20.00 —- payable $4.00 

How to Develop! jin 10 days, then $4.00 a 

Your Thinking 

Ability by Keyes month 
The Tech You'll find here the best thir aRing 

nique of Clear on a variety i 

Writing by Gun 

ning How 

to Talk Well by 

Bender and 

The Technique of 

Handling People 

by the Lairds 








FTL’s East Coast Laboratory, Nutley, N. J 
only 28 minutes from New York City 


SAVE $4.00. Bought one at qrengp ne if you prefer 


special offer, the complete Library i avallabl CALIFORNIA— Ce a 


for €-5 


MAIL THIS COUPON TODAY 


also hav 


on easy terms, ¥ 7 \ a a @ Opportunities for relaxed living 
and career-building also available at 


SEE THIS LIBRARY 10 DAYS FREE | F's Weer Coast teboratory... wit 


openings in Digital Computers, Iner- 
McGraw-Hill Book Co., Dept. FL-5-1 
327 W. 41st St., N.Y. C. 36 


*ractics 


Federal Telecommunication Laboratories 
500 Washington Avenue, Nutley, N. J 
Please send literature describing opportunities 


tial Navigation Systems and Infra and benefits at FTL, in Nutley, New Jersey. 


Red Systems. Write to 15191 Bledsoe 


St., San Fernando, Cal ——— 


Address 


City 


f 
i 
i 
i 
I 
i 
I 
i 
I 
! 
i 
I 
I 
i 
i 
i 


tion 


Ce RA 
For price end terms outeide U. &., 


" Federal Telecommunication Laboratories 
Vor orteo and terme subside D. 8. =e An A Division of INTERNATIONAL TELEPHONE 


Am oo on on om om of 3 AND TELEGRAPH CORPORATION 
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EMPLOYMEN! OPPORTUNITIES 


SHOOT FOR THE TOP! 


with 
Chrysler Missile Operations 


Detroit, Michigan 


WHATEVER YOUR GOAL IN ENGINEERING 
MISSILE OPERATIONS OFFERS CHALLENGING 
CAREER OPPORTUNITIES IN 


DESIGN 
LABORATORIES 


and 


MANUFACTURING 


for 


Engineers with Experience 
in 


STRESS * WEIGHT » MECHANICS 
HYDRAULICS » METALLURGY 
ELECTRONICS * AERONAUTICS 
QUALITY CONTROL * PNEUMATIC 
TESTING * GUIDANCE AND CONTROL 
ELECTRO-MECHANICAL PACKAGING 
PRESSURE AND TEMPERATURE 
TEST PLANNING * PLANT 
ENGINEERING 
TELEMETRY * INSTRUMENTATION 
ANTENNA * TRANSFORMER ENGINEERING 


TOP 
CHRYSLER FRINGE BENEFITS 


These are permanent positions in suburban 
Detroit, Michigan. Moving and relocation 
expenses paid. 


WATCH YOUR LOCAL NEWSPAPER’S 
CLASSIFIED ADS FOR WORD OF MISSILE 
OPERATIONS RECRUITERS IN YOUR AREA 


or write 


CHRYSLER CORPORATION 


Personnel Dept. 
Detroit 31, Michigan 


Missile Operations, 
P.O. Box 2628, 


; If you need effective, highly g 
E readable, smartly illustrated ¥ 
= company literature (booklets, 4 
Z< pamphlets, manuals) to display @ 
B. your products, inform the public 3% 
B of your operations, attract key ¥ 
& personnel to your plant, and per- # 
B. form any of the other communi- # 

: cative functions vital to your @ 
business, let TECHNICAL WRIT- # 
f ING SERVICE do the job for you. 3 


E WRITING + EDITING 3 


ILLUSTRATING 
PRINTING 


fr We produce your publications, to ¥ 
fe your specifications. We give com- 4 
¥ plete service—from research and 4 
& planning through writing, design, 
f& and printing. Let our staff be % 
e your staff. It will save you time g 
& and money. 


— We Prepare — 


fy EQUIPMENT MANUALS 4 
b HANDBOOKS e PRODUCT & 
E: BULLETINS « TRAINING AIDS 3 
t PAMPHLETS « REPORTS @ 
e BROCHURES « COMPANY 3 
® HISTORIES © PARTS LISTS 
& and other such special material. / 


Write e Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc 
330 W. 42nd St., N. Y. 36,N. Y 
LOngacre 4-3000 
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EMPLOYMENT OPPORTUNITIES 
tin tod =a é - 


DO YOU NEED hy a oR 
ENGINEERS WITH - 
EXPERIENCE IN: 


Research 


VEC 
il interests to this check list of 
evelopment 


oan Aa 
———— | 

= | Admiral. 

Audio Systems 


Control Systems 
Radar 


progre 


area 


Opportunities Cxi 


Computers interests and 


Transistors 
RADAR and radar, peaco coding and lecoding 


train generating and ‘ ing circuit Airborne radar in 


Place an “ENGINEERS WANTED X band range 
advertisement in this EMPLOYMENT ELECTRONIC COUNTERMEASURES — Analys: deve log 


SECTION of ELECTRONICS. It’s an ee rer ae 
MILITARY TV Airbor nd ground \ f including 


receiver transmitter t fi antenna ync penerating 


lvance radar technique 


inexpensive, time saving method 


of selecting competent personnel systems and displ 
for every engineering job in the TELEVISION, VHF AND UHF—Tune 
circuitry lesign of | nos vide 


electronics industry. The selective Tre 


circulation of ELECTRONICS offers NUCLEAR ENGINEERING —F valuation of nuclear radiauon 


you an opportunity to choose the amage to electronic ponents. Work invol experimenta 


rion with reactors and 20.000 cune cobalt source Development 


best qualified men available of radiac techt 1es and instrumentation 


throughout the industry PALO ALTO RESEARCH Development of new tech 
rm logue § Open loor On a program Of advanced research in 
aeronautical electrons Experienced and intermediate level 
engineer end resume and salary requirements to R 


{dmiral Corporation 01 California Ave., Palo Alto, Cal 
Write: California Opening 


For Rates and Information 


CLASSIFIED ADVERTISING DIVISION aE Sy ee ee eee ee eee ae ee 


advancement. Complete employ beneht program includes retire 


» . ment plan, paid group insuran college tuition refund plan and 
Me GRAW-HILL PUBLICATIONS ideal working conditior n-the-job training tor junior and inter 
mediate engineers, Write immarizing your ¢ lucauion and experience 


P. O. Box 12 to W. A. Wecker, Personnel Division 


New York 36, N. Y. e e 
Admiral Corporation 


3800 W. CORTLAND ST., CHICAGO 47, ILL. 


ELECTRONICS — May 1, 1957 





EMPLOYMENT OPPORTUNITIES 


Just shoot us a line if you feel 
like blasting ahead. We offer 
real opportunities with indi- 
vidual recognition only pos- 
sible in a small organization 
Challenging positions open RELIABILITY FACTORS 
for Physicists, Principal, FOR GROUND 
Senior and Project Engineers ELECTRONIC EQUIPMENT 
in the new field of light in- 

tensification, closed circuit Methods and wares Gate te bite pon el ay erent 
TV, X-ray and other related caus f poor relia Di $ electrica : 
products reslts arts studi 


od 
ng, and poner Give 

re ‘ it Edited by Keith Henney 

200 pp., 196 illus., $7.50 

Experience in design of pulse, 


sweep or video circuitry is ‘a ELECTRONIC 
referred. 

ee eo ENGINEERING 
Newly organized group locat 


ed in beautiful northern Veahaleues ren aoeee 


7 ' 


suburb of Baltimore " ute methods f any tits, and | 


a 
Exam ate 


Y technique > pra e D ‘ 1, stat } ana 
Call, wire or write tr By Samuel Seely, Prof 


a 1 ele r 
& Chrmer Dept. of Elec. Engrg Syracuse U. 525 op 
Mr. R. A. Lee 742 illus, $8.00 


we = RANDOM PROCESSES 
enti’ “Sries F 5 IN AUTOMATIC CONTROL 


Presents neery and or actioal techniques f unalyzing 


aoten ar put Treats 
DIVISION OF BENDIX AVIATION CORP. cOnces bability and randor functions in d 


ta I contalr 


TOWSON 4, MARYLAND Pai Sep gat aes wf 
ect 129 pp illus $10.00 


AN INTRODUCTION TO 
REACTOR PHYSICS 


Covers elementary nuclear physics and theory of thermal 
reactors, giving background for reactor design. ( 1 


ENGINEERS /) rd valu 


ar eact iff r nd 


widit I y t 1 in ‘ 
/ By D. J. Littler and J. F. Raffle, British Atomic 
for / 


GUIDANCE sents 
| —_— 
f and THE MIGHTY FORCE 
f NAVIGATION “A OF RESEARCH 
SYSTEMS | 


o 4 
FORTUNE Magazine 


nett 


editors tell 
1 


at 
py Editor 
ne yi 
1 ittus., $4.00 


of FORTUNE septs ain 


nn OAYS’ FREE TRIAL 
ee 10 DAYS’ F 


McGraw-Hill Book Co., Inc., Dept. FL-5-1 
327 West 41st St, N.Y. 36,N.Y 
‘ ecked by 


a level of « njoyment reached 


in the professional life of engineers 


c ‘ Reliability Factors for Ground Elec 
participating in Sander: ' 


c Equipment 


s Engineering 


ming ¢ t Random Processes in Auto 
forward thinking environment matic Control--§ 


' & Raft An tntroduction to Reactor 
Physics $4 


The Mighty Force of Research 
Please address inquiries to D. H. Johnson 


SANDERS ASSOCIATES, INC. 
NASHUA NEW HAMPSHIRE 


For price and terms outside 
write MeGraw-Hill Int'l 
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ELECTRONICS 


ambitious? 


OPPORTUNITIES WHICH 
LEAD T0 MANAGEMENT 


As an independent leader 
in the field of high perme 
ability 


expanding our creative 


magnetics ‘are 
engineering leadership 
threshold to 


management 


These are 
positions 


for which we need 


ELECTRICAL AND 
ELECTRONIC ENGINEERS 


Choose your own avenue 
of development or appli- 
cation work in instrumen- 
magnet 


tation circuitry 


and magnetic materials 


If you can qualify fora 


really bright future, send 


expertence summary to 


Mr. Keith Krewson, Mgr. of Personnel 


= on 
3 


9 My £23 
MAGNETICS inc. 


BUTLER 3, PA. 


(near metropolitan Pittsburgh) 


ENGINEERS 
Find out 


Ae 


full scope 
i 


opportunities 
in 


I TenKeynies 


May 1, 1957 


EMPLOYMENT OPPORTUNITIES 


HAVE THE ENGINEERING ABILITY 


<9 


( HAVE THE ENGINEERING FUTURE | 


Great combination 


pioneer and leader 


team of creative-minded engineers and your 


in commercial 


” 


your ability and the opportunities only a 


electronics can offer! Join this 


ability wins first the 


recognition and then the responsibility it deserves in a small-group 


engineering organization 


Ihe future looks practically limitless, speaking from our position 


today in the vanguard of precedent-shattering electronics 


develop 


ments. Current and appealing openings exist in 


Data Handling and Computers 
Broadcast Equipment 


Communications 


Attractive salaries to start 


Scientific and industrial Equipment 
Sound Products 


advancement on 


merit. Liberal 


company-paid benefits make your future even more secure 


Senior or Junior EE’s or 


ME’s.. 


ments for their future except their own achievements 


invited to send a complete resume to 


Practically any professional interest an 
electronics engineer may have will find a 
creative outlet at General Electric's Elec- 
tronics Park, as you will see by the fields 
in the coupon on the right Sut no mere 
listing can give you a complete picture of 
the scope of work at our operation here 


Electronics Park is a birthplace of new 


concepts and ideas in electronics. Engi- 


neers here are continually working on new 
problems creating new components, sys 
.from which whole new 
And as new 
independent G-E 

The nucleus of 


such new departments are often drawn 


tems, equipment 
product lines are developed 


lines are created, new 


departments are formed 


from the development staff at Electronics 
Park either fol 


low his “‘brain-child” or begin anew on the 


and the engineer may 
spark of another idea 


Why not check your 
interest on the coupon and send it to us 
Park. A 
vanced degree in 


pecial professional 
at Electronics bachelor’s or ad 
Electrical or Mechani- 
cal Engineering or Physics, and/or experi- 
ence in electronics is 


necessary to qualify 


for current openings here, 


GENERAL @® ELECTRIC 


. men who will accept no measure 


you are 


TO GENERAL ELECTRIC 
Electronics Park 
Syracuse, N. Y. 
ATT.: Technical Personne! Dept 


| AM INTERESTED IN 
Advanced Development 
Design 
Field Service 
Technical Writing 
Sales 


IN THE FIELD OF... 
Military Radio & Radar 
Multiplex Microwave 
Mobile Communications 
Semiconductors 
Electronic Components 
Computers 
Tubes 
Television Receivers 
industrial Television 


Antennae 


FROM: 


NAME 


ADORESS 


eevee reeeeeeeee eee ee eee eeeeee eee eeeeeeeeeeeeeeeeee ewe eee eeeeeeeeeeeeeeeeeenaoeeelea 
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EMPLOYMENT OPPORTUNITIES 


electronic engineers 


@ DESIGN @ DEVELOPMENT 
@ FIELD ENGINEERING @© TECHNICAL WRITING 


STAVID is engaged in design, develop- 
ment, modification, installation, 
testing and evaluation of military 
electronic and electro-mechanical 
equipment, 

STAVID ENGINEERS possess an enviable 
reputation and are noted for their 
competence and diversification. You 
ean fulfill your professional ambi- 
tions at STAVID. 


(New Plant now under construction 
65,000 square feet) 


Opportuntttes avatiable in 
following flelda for 
persons with BE or 
degree with mintmum 

0 8 years’ expertence or 
equivalent 


Fire Control Radar 
Missile Electronics 
Coils, Transformers 
Filter Networks 
Instrumentation 
Microwave 

Servos 


Antennas 
Computers 
Simulators 


PERMANENT LOCAL AND FIELD ASSIGN- 
MENTS NOW AVAILABLE AT MORE THAN 


30 DESIRABLE LOCATIONS THROUGHOUT 
THE U.S. 


Call for interview arrangement or send complete resume to: Personnel Dept 


ENGINEERING, INC. 


Route 22, Plainfield, N. J. 
Plainfield 7-1600 


ENGINEERING OPPORTUNITIES 


Aircraft Radio Corp., the industry's leader in 
avionics for over 30 years, has openings on 
its staff for forward thinking engineers in the 
following fields: 


= TRANSISTOR CIRCUIT 
PROJECT ENGINEER 


= SERVO AND INSTRUMENT ENGINEER 

= TECHNICAL WRITER 

= CHIEF ENGINEER TO HEAD SERVO AND 
INSTRUMENT DEPT. 


WRITE OR CALL COLLECT: Personnel Manager 


(R AIRCRAFT RADIO CORPORATION 


BOONTON, NEW JERSEY Deerfield 4-1800 Ext. 238 


Match these 
opportunities 
with 
your plans 
for 
your future 


Salaries from $8,000 to $17,000 


PHYSICS RESEARCH MANAGER- 
Solid state & nuclear 


ADVANCED DEVELOPMENT EN- 
GINEER—Microwave tubes 


CHIEF ENGINEER—Generaotors & 
fractional motors 


MICROWAVE TUBE APPLICA- 
TIONS ENGINEER 


RESEARCH MANAGER—Fluid flow 
& heat transfer 


SR PRODUCTION ENGINEER 
Magnetrons 


RESEARCH ENGINEER — Micro- 


wave tubes 


EMPLOYMENT SPECIALISTS 
333 Washington St Boston 8, Mass. 


NEED ENGINEERS 


lace an “Engineers Wanted” ad- 
vertisement in this EMPLOYMENT 
OPPORTUNITIES section. It’s an 
inexpensive, time saving method of 
selecting competent personnel for 
every engineering job in the Elec- 
tronics industry. The selective circu- 
lation of ELECTRONICS offers you 
an opportunity to choose the best 
qualified men available throughout 


the industry. 
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EMPLOYMENT OPPORTUNITIES 


COMPUTER ENGINEERS and SCIENTISTS 


You are invited to participate 
in an integrated attack on all 
types of computer problems 


AT GENERAL ELECTRIC’S COMPUTER DEPARTMENT IN PHOENIX, ARIZONA 


At General Electric's new Phoenix operation, engineers and scientists are working to solve the many ‘‘bottleneck”’ 
problems now limiting computer performance. New concepts in procedures, systems configurations and methods of 
data flow are being formulated. Radical improvements in costs, reliability and flexibility of operation are being made 
Both analog and digital computer investigations are under way in the following areas: Data Processing Systems « 
information Storage and Retrieval Systems « Automation for Industry and Business « Scientific Computation « Systems 
Analysis and Synthesis. Is this the sort of pioneering work —in a rapidly advancing field —that appeals to you? If so, 
take advantage of one of the openings that exist at both our Phoenix, Arizona and Menlo Park, California installations 


for men with experience in: System Integration « Logical Design « Electronic Design « Peripheral Equipment Development 


« Product Packaging « Components and Instrumentation « Advanced Programming : 


Dee 


Send your reply in strict confidence to: Mr. James Torrey 7 
COMPUTER DEPARTMENT * GENERAL ELECTRIC CO. hl \ ots RS 
Orange Street at Van Ness Avenue e Tempe, Arizona 


ORGANIZATION 


Is is complete? 


Are you expanding it? 


Making Replacements? RAD é ay 
An 
Naturally, you are anxious 
to secure the most suitable TECHNICAL 


man or men available. You 

want men with the special MM ANAGEM bE NT 
training that will make them 

an asset to your organiza- 5 jj © Tin Bi * 
tion. You can contact such i ViLIUE 

men through an advertise- 

ment in this Employment Positions are open for engineers able to manage advanced radar systems 


Opportunities Section of programs—from conception of the system up to production. Assignments cover 


ELECTRONICS radar search planes, high-speed fighters, propjet cargo and passenger 
, transports, bombers, jet trainers, small turbojet transports and other 


significant classified projects 


C > > 
lassified Advertising Division Inquiries are invited from those possessing radar experience 


and strong interest in technical management. Address E. W. Des Lauriers, 


ELECTRONICS Technical Management 
P. O. BOX 12 California Division Lr OCKHBBHD 


New York 36, N. Y. AIRCRAFT CORPORATION 


BURBANK, CALIFORNIA 
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EMPLOYMENT OPPORTUNITIES 


NATIONAL REACTOR TESTING STATION COMMUNICATIONS 
aap AR ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 


or, ELECTRICAL ENGINEERS ENGINEER Cresson with 9 yours 


experience 


Basai ie) em ize arb TECHNICIAN esa" 


and maintenance 
@ Phillips Petroleum Comy iny will soon be rating sever 
reactors, and excellent openings exist in i ce 
search, Operations and Maintenance , > eitiden te dodeek 6x Batted Gioia: cal 
Overseas 
@ Opportunities also exist for Physicists, Chemists Metallurgist: Page Communication Engineers, Inc 
and Chemical and Mechanical Engineers alae eee 710 Fourteenth St, N.W., Washington 5, D.C 


acacemic training 


Engineers—Teaching 


@ Enjoy the benefits of a rapidly ‘ Te} sis) 
) bf 4 . . I If ‘ ily expanding organizath n, ¢ ppo! All rank appointments—depending upon back- 


tunities for graduate and undergraduate Pion and the finest grounds—needed at undergraduate college tocated 
in small resort area city Electrio Power and 

of modern eo tetel facilities, as well as superb trout fishing and Electronics options are offered. M.8. or higher 

c mm degrees preferred. Will assist B.S. degree men in 

sun Valley skiing financing advanced degrees. Investigate better than 

average salary offers 

P-4713, Electronics. 
Michigan Ave., Chicago 11, Ill 


é Write to: Atomic Energy Division 


Phillips Petroleum Company An employment advertisement in this 
p* Box 1259AG. Idaho Falls. Idaho EMPLOYMENT OPPORTUNITIES _ section 
; 


66 


. han: Dicceanel Administration will help you find the engineers you need 
rs ‘TSO D administration 


It's an inexpensive, time saving method 
r 


of selecting competent personnel for every 
engineering job in the electronic field 


am BSRARBC NLIGC NWT SECTIOd wesc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





MAGNETS: DYNAMOTORS & GENERATORS 
MAGMETNON, MAGNETS, ew) tm JM Mowe | yupur J ourrur, stock somes, | | this Searchlight 
Tarcst baker ae — 80 $2.95 $4.95 


100 5.95 8.95 
HORSESHOE TYPE MAGNETS A dd h Mae 225 9.95 


7 on Section of 


$2.95 450 14.956 
i i $4.95 100 8.95 


: eames (F as ‘* 7 1 | ELECTRONICS 
115 V. 60 CYCLE BLOWERS: 163 . 5.95 


; 5 
At Left 156 «VAC 60 Cyole 3 aos 835 


SINGLE TYPE 0 CFM 350 ‘ 14:95 is an index of reliable sources 
minke; 2 90 DM-21 6.95 


$9.95 60 DM.32 2.95 for Surplus or Used Equipment 
ree now available. Consult the 


15 VAC 60 Cycle DUAL TYPE shes 3 | ; 
‘ ; ‘ » 3 5 8.95 . ° 
cor 4 * = Searchlight Section in follow 
: to 24 VDC PM Dynamotor—Supplies 24 VOC 2A 
$14.95 | trom i2 VDC, also 500 V 50 MA, @ 6 VDC will sup ing issues for later offerings 
pt { & 250 50 MA 
C¥M Lit * Now 4.95 


Dis, ¢ ps $14.95 If you don’t see what you want 
i ° ’ N . 


} VAG 60 cycle FLAN CYM: 4% ™ anna ask for it. Ask the adver 
t Out—Includiv many other 


: 11k” W Jus cer > ons 
Bele $22.95 New List— ‘ots, moors, Dinamatare, et tisers. They are constantly 
Free—Write for copy today adding to their stocks and may 


aT) PEW) SALES . errr rrr: a acquired just what you 
neec 
LIMA, OHIO 


Magnetrons Rectifiers Ruggedized 
Klystrons Regulators 5,000 Series 
Thyratrons Lighthouse . . Receiving 
Photo Tube Cathode Ray «+ «+ Transmitting 


Prompt attention to export and industrial inquiries. Write, wire or phone today. 


Lowest prices with reliable quality—guaranteed 


a METRO ELECTRONICS CORP. 172 Washington St. N.Y. 7, N.Y Telephone Beekman 3-4245 


Cable: METRONIC, New York 
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cssiio SEARCHLIGHT SECTION eee 


BUSINESS OPPORTUNITIES EQUIPMENM - USED or RESALE 


UNDISPLAYED RATE DISPLAYED RATE 


The advertising rate is $21.75 per inch for all advertising appearing on 


$2.40 a line, minimum 3 lines. To figure advance payment count 5 overage 
° ia 9 other than o contract basis. Contract rotes quoted on reavest 


words as line 
AN ADVERTISING INCH is measured % inch vertically on one column, 3 
columns—30 inches—to ao page 
DISCOUNT of 10% if full payment is made in advance for four consecutive EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS occeptable only in 
insertions of undisployed ads (not including proposals.) Displayed Style 

Send NEW ADS or inquiries to Classified Adv. Div. of Electronics P. O. Box 12. N. Y. 36, N.Y... for 


The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manufacturers of resistor acitors. ¢ ‘ d potenti 
ometers or other names designed to describe such products 


BOX NUMBERS count as one line additional in undisployed ads 





ENGINEERING DEGREES CONSISTENTLY HIGH QUALITY 


E. E. Option Electronics 
Earned Through HOME STUDY 
RESIDENCE CLASSES ALSO AVAILABLE 
PACIFIC INTERNATIONAL UNIVERSITY 
5719-G > 


Santa Monica Bivd Hollywood 34, Calif 
AT SENSIBLE PRICES! 


SPECIALISTS IN JAN, W.E., SUBMINIATURE, 
Superior Vacuum Tube Patents 5000/6000 SERIES AND RECEIVING TYPES 


Eleven U. S. Patents for sale or license. Cover 


superior, practical, standard vacuum tubes GUARANTEED @® UNUSED * BOXED © Ist QUALITY © WRITE FOR COMPLETE LIST 


for UHF, VHF, FM, TV, Radio, Power, Trans 1AD4 $1.24 3828 4.00 12AT7WA 3508 2.00 902P1 2.50 
mitting, Industrial Applicati 1824 5.50 3829 4.75 6201 3.00 354A 2.50 918 1.10 
5330 Collese Ave 1B24A 15.00 3€23 3.95 15€ 1.20 355A 00 927 1.00 
BINNEWEG TELEVISION Oakland 18. Calif 1832 2.00 3C24/24G 2.00 FG.27A 10.00 3718 VT166 75 954 40 
1835 3.35 3C45 7.00 fG.32 4.35 W5A 958 958A 5 
_ — 1B40 2.00 3629 8.50 35TG (surp) 2.00 393A 50 CK1007 45 
< a" cima va 1863A 19.00 3/30 25.00 VC5O 32 (cap.)8.00 396A 2C51 25 CK1026 5 
1N21 22 3K20000LK Write QK60 20.00 401A 5590 75 R11306 50 
TS 89 VOLTAGE DIVIDER 1N238 90 4-65A (Surp) 15.00 QK61 21.50 403A 6AK5 R161 (5C22) 00 
- 1N34 45 4-125A 30.25 RK65 5D23 7.50 (WE) 20 WY.1269 4.35 
1N65 85 4-250A FG-81A 4.25 4038 5591 25 1622 75 
1N70 1.50 4824 EL3C 100TH (surp) 5.00 404A 5847 50 1626 25 
1P23 1.75 4C35 100TL (surp) 11.69 408A 20 1629 5 
1P37 350 4/21 FG-105 11.00 412A 50 1635 60 
1P41 2.50 45% F-123A 195 4168 1654 25 
122 1.50 4437 F-128A 10.00 417A 5842 1850A (U-1) 50 
ce2c 2.00 4PR60A VXR-130 150 421A 5998 1850A (N-1) 
CL.2 10.00 4X150A (surp)19.00 FG-166 13.50 GL4%4A RCA 
2CI9A 11.00 4XS500A (surp)75.00 FG.172 17.50 UES78 5517 
2C43 8.00 4X500F QK.181 12.50 KU610 5528 CéL 
2€51/396A 2.25 S5BP4 QK-185 90.00 1666 54530 5559 FG57 
2€53 9.75 ELSB 4822 QK -202 195.00 GL-673 5636A 2 
2D21W, 5727 95 5C22 ‘ 2498 3.50 726A 5638 SD828A 3 
2£24 2.35 SCPIA HK253 5.00 7268 5639 « 
1 
0 


~wao 
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2£25 2.75 5021 HK.2578 4627 7.50 726C 5642 
2E26 5D23/RK65 262A 6.00 750TL (surp) $7721 14 
2635 55P2 FG-271/5551 37.50 800 90 5726 6ALSW 
2s21A 5JP5 287A 2.20 805 00 WL5736 
2522 5330/1666 304TL 10.50 807W/5933 75 5744 
2437 SR4WGY 307A 60 809 50 5787WA 
2554 sY3WGT BTA 5.50 814 50 5802 
2K25 6AK5W 313 2.70 826 60 5812 
ELECTRONIC COMPONENTS 2K 30 /410R 6BA6W 5749 a13CC 1.70 8298 #56 5814 

002—4H00 Volt condensers, $14.00 2K45 6BM6 390.00 313CD 4.00 872A 6.75 5819 
Precision resistors one & two watt, prices 3¢ one 2V3G 6caw WE3I5A 833A %.00 5829 

1 

2 

1 

2 


238838 


o 
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watt, 5¢ 2 watt. List on request 3824 C6. /5528 5.00 (575A) 15.00 637 25 5840A 
JAN BOXED TUBES 3B24WA 6C21/450TL. 13.50 QK319 100.00 8698 22.00 5876 
VR1ISO—OD3 D .35¢ 3825 6SN7WGT 1.75 328A 3.50 872-A 00 5879 


12867 » 40¢ 3826 6021 175.00 338A 1.75 872-A (GE) 275 5998/421A 
) afits om 20 


2021 @ 10¢ AND MANY OTHERS. OVER 1500 TYPES IN STOCK! 


9006 a 5¢ 
ISH? a € 


insulated carbon resistors all sizes in stock, ‘4. watt 

cnegrcavigortssacetes” | 1! TUBE CARTONS e STACKERS 
Micro switches normally closed types, WZ7RQT 

RR RRI6G, WZZ2RLTCI (2,000 each type price 

15¢@ oa.) Super gloss red & black, or plain glossy white Both types with new safety partition 
10.7 ™ Ratio Detector IFs @ 20¢ that meets | S. government specifications Specify white or colored when ordering 


STOP slide switches 25,000 pes @ 4'4¢ mtg lugs = 
bent down 


BELVISION BA 7-6063 
254 Greenwich St New York, N. Y 


e-e@u3W—-4—- 2 = 





PRICE 
SIZE FOR TUBE TYP! , 
ed & black I" x 5 ‘ et 
OSNIGT, 6WaG 


if 6HOOLT, et 


“TELETYPE EQUIPMENT” franc #20 tN, eg, 


9, BOGA, ets 


80 Perforators, Morse Tape Weathstone wrge Jumbe Lite ys 104 #13, BT2A. et 
3/ISS. 125 Line Units BE77A New. bekte 10 malatubes 


Unused ; . rr. nit 10 10 GT tubes — 


50 Keyboards Model 15 No. 22JX. Un ; ‘ bat Car ash 


‘ “ y “ iM i mo 10 
used ansuuniaaeteal sins 


’ TERMS: 25% Deposit with Order, Balance C.0.0.—or Send Full Remittance with Order. Well Rated (048 
50 Rectifiers No. 1] Input 105-125v. Firms, Net 10. Alt items Subject to Stock Depletion and Price Variation Without Prior Notice, All 


20 Rectifiers RA-30 and RA-43B New Merchandise Fully Guaranteed tor Cost of Merchandise Only Minimum Order $10.00 


WAlker 5-7000 - 24 Hour Phone Service 


Unused. Renvvicet 
Various other Teletype material. “te 
elegrams 
SUPLEX LAMPS LTD. eee” r= ELECTRONICS CORP. 
aan parte ar a Nv anc ar BROADWAY N.Y. re Lae 
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SEARCHLIGHT SECTION 


SALES 


TUBES 


He NEW ae NAME BRANDS o& IMMEDIATE DELIVERY 
% LOW PRICES ye UNCONDITIONAL GUARANTEE 


WE.252A 7.50 
QK253 150.00 
WE-254A 2.50 
FG-258A 75.00 
WE.2588 54.00 
259A 12.50 
V260 VA6310 
75.00 


G6». 


2051 
HK 3054 
783200 
4210 
R-4330 
R-4340 
5516 


a 
o 


5783Wwe 
5784WA 
5785 
CK-5787 
5814 
5814 WA 
5819 


N 
ao 


1108 Venice Boulevard + Los Angeles 15, California 


Richmond 9-7644 
JASHELEC 


38 
eene 


Cable Address 


Telegraph: FAX 


OA? 
OA2WA 
OAS 


60 
2.0 
3.50 


2K25 
2K 26 
2K 28 


6ANS 
6ANSWA 
6ARG 


75.00 
20.00 
6.00 


25 
60 
0 


V-262 
rP765 
WE.269A 


ssessses 


me 
es 


5517 
5531 
5544 
5545 


~ 


Sucve 


SSSSSssos8 


nu 


o82 
OB2WA 
081 va 
Oct V105 
opi 
1AD4 
eL.ci#a 
ciK 8 
1822 
1823 
1824 
1R24A 
1825 
1826 
1877 
in79 
imi? 
ies 
14% 
1840 
142 
1644 
1845 
ina] 
1@51 
1868 
1862 
1B63A 
InN718 
InN2)8 
In2i1aM 
IN?5 
InN? 
in28 
Int} 
Ind? 
INTRA 
1m40 
1N42 
IN46 
INS? 
ING! 
I1N69 
P71 
1P22 
1p 24 
ip 25 
1p 28 
ipso 
19022 
1ws 
1272 
2AP1 
27A$15 
28P)1 
2822 
2824 
2c 433 
2C 35 
7036 8468 
2C 9A 
2€40 
2€42 
27c43 
2046 
2c 
2C$1 
2082 
2053 
2D21W 
2029 
2€22 
2624 
2625 
sa26 
2627 
2632 
2841 
2H 
2322 
aan 
2542 
24M 
23% 
2499 
2548 
2949 
2560 
2451 
2554 
25% 
261 
2461A 
2462 
262A 
2422 
223 ‘ 


THIS IS ONLY 


Thevsands of 


ING TUBES! We 


60 
50 
as 
60 
50 
00 
00 
“0 
10 
00 
00 
50 
25 
25 
50 


SK 33 
2KTIA 
2Ku 
2K 99 
241 
242 
2441 
2K44 
2W45 
2K46 
247 
2H4E 
2K50 
2H%4 
2K56 
50 222A 
00 vn 
35) (SAPI 
75 «322 
00 3674 
maw 
IR 2AWA 
1626 
1629 
1022 
1023 

tC 24 
ich 

$C 33 
sC45 
jDP 1-62 
IDPIIA 
ID21A 
IFPTA 
uP 1 
0 
sen 
1K22 
3K23 
sK30 
4-65A 
4-125A 
4Al 
4623 
4826 
4c77 
4cC28 
4cis 
4071 
4t27 
4422 
45% 
4327 
4328 
4429 
4s 
452 
4iu4 
4442 
43180 
4352 
44563 
4564 
4PROOA 
4X 150A 
4x150D 
4x250mM 
SAGP1 
SADPi 
css 
SBP2A 
scPri 
SCPIA 
scr] 
SCPIA 
SCPLIA 
$C22 
53P1 
SIPIA 
5JP2 
5uP4 
SIPS 
SJPLIA 
SMP1 
SNPI 
SRAGY 
SRAWGA 
sRAaWwGY 
5sP1 
56P7 
SvYiwaT 
SVYIWGTA 
SZP16 
ces 
GACTA 
6aCciw 
6AKnisw 


6ASEw 
6A87G 
6AUEWA 
6ariw 
68L6 
6C21 

6D4 

ora 

644 
654WA 
6s5werT 
6J6W 
6K4 
6LEWGA 
6LewGce 
6Leéy 
6sKiw 
6sLiw 
6SU7GTY 
6vicTy 
6xaw 
6X4AWA 
6xsw 
6x5warT 
7UP7 
7¥P2 
SRC-12 
12AY7 
120P7 
12GP7 
126°78 
x-15 
BL.15 
BL.16 
fGl7 
Pi22 
HK24 
26A7GT 
26E6WG 
RK-28A 
22D7Ww 
RK290 
VR&a 

357 

0-42 
RKAT 
v.50 
V-50xR 
wHK.+4 
aQn-s7 
Qn.-59 
Qn 60 
RK.60 
aQnel 
RK-61 
Qn-62 
HY -65 
RK-65 
WY 69 
RKR-72 
RKR.73 
FG-95 
ML-100 
100TH 
weloio 
weio1r 
FG.105 
F-123A 
F-128A 
FG-1%4 
vrise 
FG-166 
*G-172 
qQni72 
Qn-141 
WE .200 
WL.200 
Qn202 
201A 
204A 
205F 

207 

211 vT4ac 
2126 
WL-218 
cePr220 
oK221 
RIDA 
QKu-243 
Qn249 
WE245A 
2498 
249C€ 
250-8 
250TH 
250-TL 
WE.251A 


A PARTIAL LISTING 


RECEIV 


5725 


ye 


00 


SSSSSSSSSESSE 


SSSSSSSSSSSSSSSSESSEE 


$p25 


S3se>8sE 


ame tN Sree eraeeecovrwn 
SBssssse 


x 


SSess 


~~ 
eee 
yx 
, 


Sse 
38: 


SSSSSSSESSESE 


ee 
ee ee 


SSSSSSSSSSSSSSSSSSSSSSSESSE 


-—— = Se eee ee Nh 
Neocvevevesste 
-¢ 


type 


70 6G 
5! we 
40 6FG 
so WE 
00 we 
75 
50 


we 
we 
287 
we 


ee 


ce 
we 


we 
we 
we 
we 
we 
qn 
we 


ss 


~N 


we 
we 
we 
we 
we 
we 


SAE ROCF SHER BRN ERR wen 
~ 


SSHSSSSSSSSSSSRESSSSRESoSSESSSSoSEESSOSOoSSSSzEE= 


- 


we 
we 
we 


we 
we 
we 
we 


a 
= 


~ 
we 


we 
we 
we 


~ 


we 


= 


x 
y~eK eon 


we 


ee 


- 
Fe CO~nNKwure® 


RH 
508 
$27 
we 
559 


- 


~ 
S~ 
S 
2 


583 
KU 
KU 
KU 
WL 
HK 
GL 
we 
we 
we 
we 


Be - 
.¢ ° 
S2SSSzSSS=E = 


FRESE RSTCS Save 


we 
we 


eseeses2> 


amen 


271A 


WE 283A 
QK BIA 
QK7B4A 


293A 


104 TL 


VTI27A 


3508 
354C 


s68AS 
385A 


Fp .400 
WE4038 5591 


4468 


aQnass 
464A 
x.481D 
CKSOLIAX 


CUueESs7s 
$798 


T06AY-GY 
7078 


714A 
715A 
7158 
715¢ 
717A 
7T20AY-EY 
T21A 
7218 
722A 


22.00 
5.00 
90 
00 
25 
50 
50 
00 
00 
00 
50 
00 
00 


271 


2748 
240 
282A 
2428 


- 


—— 
ve 


285A 
286A 
A 

290A 


302 


- 
VO VernnN we FT OOwFtne 


305A 


307A RKTS 


3088 
s10A 
3118 
S12A 
315A 
319 

323A 


S36A 
S37A 
538A 
548A 
349A 
550A 


PN Oe O Sue SOSr awn 


555A 
5568 
359A 


ew 


t88A 
593A 
194A 
596A 


403A 
407A 


408A 
412A 


» 
wr NNR Oe we 


GL-4l4 


4168 


417A 


417A 
418A 
421A 
422A 
423A 
428A 
4U4A 
438A 


= 


456 


nN 
eo Fe 


507 
6246 


~Voororoserovevs 


~- 
emer 


530 


610 
627 
628 
652 
654 
672 
701A 
703A 
704A 
705A 


men 


 - MNSNSxNen | - or SS ous 
SSRSSSSSSSSOSSSSSSSESSESSSETS 


708A 
709A 


Seses 


Dept 


5551 
5553 
5559 
5560 
5561 
5586 
5588 
5591 
5606 
5611 
5644 
5636 
5639 
5639A 
5641 
5643 
5644 
5645 
5646 
5647 
5650 


SSS5S5 


aN BRA EOE Meee EEN awN 
SSSSSRRSSSSSSSES 


5981 


SPECIAL 


5” DUAL GUN TUBE 


P7 


tube 


face 
This 


military use 


$17.95 


CAPACITORS 


Long persistency 
$200.00 


rejected for 


screer 
has 


beer 


ully 


,0aTa 


r 


VACUUM 


50 mmfd 
75 mmfd 10.00 
100 mmfd 12.50 


Also Other Values 


32 KV 
20 KV 
20 KV 


8.00 


5651 

5654 

5654 6AKSW 
6096 

5656 

5657 

5663 

5665 

5667 

5670 

S6TOWA 

5672 

5676 

5683 

5686 

5687 

S687WA 

5696A 

$702 

5702WA 

5703 

5703 WA 

5704 

5718 

5719A 

RK-5721 

5725 6ASEw 

5725, 6AS6W 
6187 

5726, 6ALSW 

5726, GALS W 
6097 

§727/2D71W 

5744 

5749 

5750 

5751 

5755 

5763 

5779 

5783 


ew 
ov 


none 
S3Ss a 
SSSSS5SES 


~e- 
~~ 
eee 


= 
SSRSSRSSSSESSSSSSES 


25 
75 
00 
30 
75 


00 
70 


K1253P7 
HY1269 
1603 
1614 
1620 
1622 
1623 
1624 
1625 
1626 
1631 1.00 
1636 75 
1641 1.35 
1945 65.00 
20007 150.00 
2050 


CHECK WITH 


All 


25 
15 
30 
25 


00 
25 
00 
25 
50 
00 
50 
20 
00 
95 


ee New eS 


6BAGW 


420A 


~ 
wOrOnner ew 


FOB t 


prices 
c-5 


$825 
5829 
$837 
5840 
5B40A 
5841 
$842 
5844 
5851 
$852 
$853 
5876 
5879 
5881 
5893 
5896 
5899 
5902 
5902A 
5902A CL 
5904 
5906 
5907 
§910 
5915 
5916 
5932 
5933 
5948 
5956 
§962 
5964 
5965 
S9TTA 
5981 
5982 
5987 
§992 
$993 
6005 
6019 
6021 
6021-A 

6029 408A 
6037, QK243 
6038 

6044 

6046 

CK 6050 
6073 

6074 

6080 
6080WA 

6081 ATR407 
6082 
6088 
6095 
6096 
6097 
6099 
6100 
6101 
6106 
6110 
6111 
6112 
6116 
6117 
6130 
6134 
61% 
6147 
6159 
6161 
6169 
6177 
6184 
6189 
6199 
6201 
6203 
6205 
6211 
6264 
VA-6310 V260 
6339 

6406 QK428 
6533 

6788 

8012 

8025A 

9001 

9002 

9003 

0178461 


417A 


TES 


so7w 
1744 


#S$101 


12AUTWA 


L2ATIWA 


jeles 


N 
~o rw 


NESSMeHNS ews ‘ 
SESSSSSSSSS 


SWOI Ne aw 


9 
9 
9 
1 


3 
4 
2 
49 
8 


Sw ueneeS 


~ 
ev 


x 


wee SBSeE vane Sy 
2essesssssese 


50 


subject 


PEM ORR ER ERR eNO ere 


SESSSols SESSSRESESRRSSSSESESSE 


N 


S8see 


~ 
ro 


US FOR YOUR REQUIREMENTS 


te 


ptand change with« Minimum order $10.00 


ut notice 


for 


1108 Venice Bivd 
Los Angetes (5 
California 


ard brands only Check with us items not listed 
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SEARCHLIGHT SECTION 


WAR TERMINATION INVENTORIES 


ELECTRONIC CH ¢ SIMPLE DIFFERENTIAL 


WRITE OR WIRE FOR INFORMATION ON OUR SALES CO. 
COMPLETE LINE OF SURPLUS ELECTRONIC ‘ 
COMPONENTS. ALL PRICES NET F.0.8 

PASADENA, CALIFORNIA 


2176-€ East rado St 





VARIABLE SPEED BALL 
INVERTERS DISC INTEGRATORS 


4 4 


No. 146 
$17.50 ea 


Ne 


LINK 
COLLIMATOR 
No. 145 ' 
$17.50 ea 


on Both Ball Bearing Supported 


»25.00 | 


SELSYNS- ft eee... 
SYNCHROS § POWERSTAT, 400 CYCLE, 3 PHASE 


$100 00 


3800 CYCLE INVERTER 
Y é ‘ tt12144-1-A Input 
Price $39.50 each j1 ‘a : VW ) : ' / 4 0 « ght 2 t Priced at $39 95 


Ar single | 2550 ine 105/55V % UTILITY RECTIFIER 
$37.50 y nt. Tra 5 /55V volt Me a aceliitenel lal 


’ 
¢ ycle e, 9 arg Migd 
e, 400 2315 ’ 15/57 1 ¢ t , Ele Mode 3 16200-8 
Pn ‘ on T WL ( p 2 x x 7 Priced at $75.00 

5 VDC ° A 1/9OV & 
tage and a ( ) 90/90V 60 cy 


$9.50 | 56 Syn. Mir. 115/90VAC 60 cy. SMALL DC 
pene | ee eae ciate coer ae oF MOTORS 


cy 
¥O/9OV 60 cy 

requ ) » 115/90VAC 60 cy 
$49.50 , oyn. Gen. 115/90VAC 60 cy 


Kearfott ¢ t 


¥ 400 y 
R200-1-A Kearfott Cont 
26 1.8V 400 cy 


Ra A Kearfott Trar sporox. size overall 3% 1%" dia 


26/11 BV 400 cy 167126 Delco PM, 27 VDC, 125 RPM 
R220-T-A Kearfott Receiver vernor Controlled $15.00 ea 
26/11.8V 400 cy 69600 Delco PM 27.5 VOC 250 rpm 12.50 
R235-1A Kearfott Resolver 5069230 Delco PM 27.5 VDC 145 repr 15.00 
26/11 8V 400 cy 5068750 Delco 27.5 VOC 160 1 w. brake 650 
(56701 Type 11-4 Rep 5068571 elco PM 27.5 VDOC 10,000 rpr 
69405-2 Type 1-1 Trar lxtx2 5.00 
15V 60 cy 49625 Delco 27.5 VD 
utout: 115 VA ' C69406 Syn. Transm. 115V 60 cy 20 rpm w/govert 15.00 
380 © cycle; 1500 VA f 5-28 VE C69406-1 Type 11-2 Rep. 115V 60 cy 5069790 Delco PM, 27 VOC, 100 RPM 
92 am 8000 rf f 27.5 €76166 Volt. Rec. 115V 60 vernor Controlled 15.00 ea 
BRAND NEW 78248 Syn. Tror BAIOA1I8 GE 24 VDC 110 ron 10.00 
MG149F Holtzer-Cabot C78249 Syn. Diff A10AJ37 GE 27 VDC 250 rpm reversible 10.00 
Jutput: 26 VAC @ § 18863 Repeater BAIOAJ52 27 VOC 145 rpm reversible 12.50 
A ngle phase; 40 ». | 1: 2 ) C7933) Transr 1OAJ 5 ».E 12 VDC, 140 R.P.M 15.00 
85 Bendix PMA Planetary ear Peduced 
with Magnetic Brake. Migd. by 
volts 600 tna 145 


sss sn s 
888 $3 8 


¥ 


~uuSwansds 
S$8Ssss 


7K 


e 
So 


VOC, RPM 


306069 Oster series rever 1/5 
10,000 rpm 27.5 VDC » a 3 
(-28F A 27 VOC 1/100 } t LK 
7100-8-PM Hansen 24 VOC 69 tor 
SSFD-6-1 Diehl PM 27.5 VD ! 
4-volt PM motor f 


dia 4 


hase 100 voltamp 


Price $39.50 each 


i + 
10 / 
) 


j vera 
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SEARCHLIGHT SECTION 


50 MICROAMPERE WONDER RELAY 


‘ it 
oil ‘ Oo not muff 


opportunity te 
for wt er quantit 
Onuv iad 


WESTON GENSITROL 


tria 


a $2.95 


mooe.t 7os YTvre 6 


GET NEW FREE RELAY CATALOG 
M@ SEE INFRA- \-RED! 


se26a vues 
i 
ite 1 


TONY sv essevstescssnsseneers $24 95 
WIDE RANGE RECEIVER: 80-3,000 MC! 


ator 
with 


Brand 
1 Mair 


soe $95.00 


PAY LESS THAN $18.00 FOR 
$800.00 FREQ METER! 


ARROW SALES, 


VHF CHECKER WITH SCOPE DISPLAY 
soe 240 MC 


for Air Forces 


with 
162. Oni 


SIGNAL GENERATOR—WAVEMETER 
155-235 MC a. 570 mC 


an yom 1 ‘ te 


GO/NO-GO TEST SET 
X-BAND WAVEMETER 
ECHO BOX 


ms 120 UP 


FRONT END FOR 
HARMONIC wend NOISE See 


AN APRIL 
i Ad 


$24.50 


now ARGSVALS 
All un F 
Ss 3 aP 

TS AAP 

1S 02/AP 

TS 667A AP. tor 
1203-4 HF 


$05 00 
125.00 
24.50 
APA 44 72.50 
rUMeTER 
‘ 79.50 
MANY re Nia YOU Need 


WIDE RANGE even: 


ee eG) APR-BA Kadar 


TT ilem 


OFFICE AND MAIN WAREHOUSE and AF 
« t 


7460 VARNA AVE., NO 


TL BOX 3007-E, NO 


Ld es la a 
Pa ae "A'e. 

‘ Pye eke 
ach Y' 
244) valk vE 


WAREHO 


oa Wrwi8 17.95 


40) $s pe 5 me c at, 


‘ tte BRAND $19.95 
NEW ONLY 


HOLLYWOOD, CAL 
HOLLYWOOD, CAL a 
POplar 5.1810 
OD PANADAPTER FOR 
ABOVE 


HOLLYWOOD 


& SALES SHOWROOM Na shipboard Ree 


‘ power 

facile (elem wel! apt built in. BO 4 
Excelle ' 

tal) ditior $75.00 

All prices F.O.R, oubf 

to change without notice 

itema aubj. to préor sale 


FOR MORE QUALITY-PER-DOLLAR, BUY RECONDITIONED 


TEST EQUIPMENT 


WE WILL QUOTE ON NEW AND USED TOP-QUALITY COMMERCIAL BRANDS AND 
SELECT MILITARY SURPLUS ITEMS IN OUR CHOICE STOCK, TO YOUR NEEDS 


AN/APR-4 LABORATORY RECEIVERS 


Complete with all five Tuning Units, covering the range 38 to 


4,000 Mc; 


mobile accessories 


accurate 


range 


TS.447 SG.4) 


wideband discone and other antennas, 


compact—the 


wavetraps, 
100 page technical manual, etc. Versatile, 


aristocrat of lab receivers in this 


Write for data sheet and quotations 


SIGNAL GENERATORS IN STOCK 


USM.16 


INCLUDE 


10-440 Me., (see “BJ-75A", p. 78, 1956 


BUYER'S GUIDE) 


TS.403/U AN/URM.61 1800-4,000 Me 
100 Me 
(HA)/U 400.1,000 Me 
TSHO! (KA)/U 975-2 


TS.497A/URR 2 
78.600 


(8.602 (KA)/U 4 
Model 16C 50 Ke 


ENGINEERING 


434 PATTERSON ROAD 





Hewlett-Packard 616A) 
(Measurements Model 80) 

Allen D. Cardwell) 

OOO Me Allen D. Cardwell) 

.10,300 Me. (Poatytechnio Res. & Dev.) 

a Me ferris and many, many more 


ASSOCIATES 


DAYTON 9, OHIO 


; “fi! ALVARADIO § 


is back! with 
bigger bargains ever!” 


INDUSTRIAL CONDENSERS 


A) 80 mfd, 4,000 ts 
Cat 14F204 

B) 100 mfd, 4,000 ¥ 4 
Cat. P15902 

C) 120 mfd, 4,000 volts 


Ca - 68 
4 All Famous Makes) 


a 1-222 SIGNAL GENERATOR-MICROVOLTER 
h i 8-15 MC. & 150-230 MC. Complete 
, 6 MC. Calis ating ¢ tals. Self on 
Vv. and 60 e pow supply 


- 00 tie, Cust = are} $49. 95 a 


RCATV CAMERA 


NEW Surplus 
100’s SOLD! 
Only few left 
at thls price! 


$49.95 
$69.95 
$69.95 


lea lable industry 
ry ' 


L 


$197.50 
¢ ed ’ 


se nd fer 4 
$197.50 fj 


Test Equipment Radar Eavioment 3 


7, -8, , | APA, -6, -10, -11 
APS.-4, -6, -15 
SCR-717, -720 
SL APQ-13 
APT-5A ART-26 


GROUND 

ELECTRONICS 

ARB BC-3H42 

-33, 3 ART-13 BC.44 

9 BCc.191 BC-.348 

56 BC-222 BC.375 

74 6C.224 CRT-3 

92 BC.312 TCS-12 

110, -119 BC-314 

UHF Micro-Volter AIRCRAFT 


143 ELECTRONICS 
184 ARC.1 ARC.27 
28 ARC.3 MN-62 
235 ARC.4 MN-55 
261 ARC.-5 iP 21 
294€ ARC-12 tP.31 
ARN-6 AS313.8 
APN.9 RTAIB 
SCR 718C 


Ty 446 Loonoscope ‘ 1 
and pp THE REAL THING! 


SOLD AT FRACTION OF 
VALUE! Only 


REAL 


INVERTERS 
PIONEER 12142-1A 
PIONEER 12132-1A 
2A 
Pioneer 12117 
Pioneer 12123 
Pioneer 12133 
DY-11, -12, -17 
PE.206 5S5D2INJ3A 


SAVE 90% 

; PORTABLE 
WIRE 

, ogy 


Man ufact i 


1,000's of other items 
Tell us your needs! 


Type 1C/VRW-7. 
f a" . 


= 
SS: 


$950 


Burbank, Cal 


WE NEED & PAY TOP MONEY FOR: 


ne 448 APN-9 nc .224 
AKRT-13 R-5/AKRN-7 HC - 788 
All Types of Military, Test, and Communi 
cation Equip rs, I AN AN UPM.11, 
rs-147D, TS-148, ete 


ALVARADIO INDUSTRIES 


Mailing Address 
P.O. Box 151-E, No. Hollywood, Calif 
Office-Warehouse 
5523 Satsuma Ave., No. Hollywood, Calif 
aa oe eS eS eS ee ee oe 
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TEST SETS 


Hundreds of different types of test 
equipment, military as well as commer- 
cial types Please advise your needs 


TS-35A/AP--X Band 8 
Mete Inpu 


and Power 
Can generate 
and measure RE $175.00 
MAG—I0em remarkable link radar, able, oper 
ated f ¢ t batter ling antenna and 

pod A pair a $1750.00 
APS-3—3 ! f a and 
sets at 

$750.00 ea 


power 


h ng wpe i new 


APQ.t3 V er i . fa ot 
plete and ‘ $2,950.00 
SCR-545 Complete 1 € esa vel al 
nna and powe it, pret , ondition, soid 
as-l at $1,375.00 
TS-13/AP-X BAND RADAR TEST SET—Measures 
ix ‘ gnal-to-r eo ra 1} Bandy 
Ing 15 1/60— 806 
TS.100/AP—TEST SCOPE 
lication gated & ungated 
ANTENNA ASSEMBLY -~ Kefiec gh 
ght paratx nder, A \ th an 
i { ela 
$49.50 ea 


TRANSMITTERS 


bile and 
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20 watt 


SCR.510 
Operate f 
SCR.-610 
peake 
SCR .528 
. «* 


SCR .628 


MOTOR GENERATORS 
CONVERTERS 


50, 60, 400 and 800 cycle and 

DC Power Supplies 
DUAL OUTPUT GENERATOR 
T * 39 Amps and 28 \ 
Ww MOUNTED Of 


iM 


150.00 
35.00 
400.00 
49.50 
97.50 
97.50 
145.00 
145.00 
85.00 
95.00 
45.00 


SYNCHROS & SELSYNS 


$55.00 
55.00 
55.00 
42.50 
39.50 
19.50 
45.00 
27.50 
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IGN, MODIFICATION, PRODUCTION 
TESTING OF COMMUNICATIONS 
RADAR EQUIPMENT 


COMPASS ELECTRONICS 
SUPPLY 


75 Varick Street 
New York 13, 
N.Y 


A Division of Compass 
Communications Corp 


CANAL 6-7455 
Cable Address 
Compradio, N. Y 
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OA4G 
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oB2 
OB2WA 
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OD3W 
EL-CIA 
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1AF4 
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2046 
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2021 
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24559 
2461 
2362 
2364 
2K25 
2K26 
2K28 
2K29 
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2KI3A 
2Ks 
2K35 
2K 99 
2K41 
2K45 
2K47 
2K48 
2K50 
2V%6 
2K2A 
3ABP I 
iAP! 
JAPIIA 
3824 
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IB24WA 
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3826 
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3829 
3BP 1 
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3521 
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3JP 12 
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4346 
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4PR60A 
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SAP! 
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SBP2A 
5C22 
5cP 
SCPIA 
SCP7A 
SCP12 
SFPI4 
SHPIA 
5JP 1 
SJPI2A 
5iP4 
5JPS5A 
SIPIIA 
SLP! 
SLP2A 
SRAGY 
5SR4WGY 
SRPIA 
SRPIIA 
5SP1 
5SP7 
suP7 
5X3 
SxXPI 
SXPIT 
EL-Cé6J 
EL-CéL 
6AC7W 
WE-6AKS5 
6AKSW 
6AL5W 
6AN5 
6AQ5wW 
6AR6 
6AROWA 
6AS6 
6AS6W 
6AS76 
6AU6WA 
6BAOW 
6BEOwW 
6BL6 
6BM6 
6C4w 
6C21 
6F4 

654 
6J4WA 
646W 
6K4 
6K4A 
6l4 
6LOWGA 
6L6wGB 
6Q5G6 
6SJ7WGT 
6sK7Ww 
6SK7WA 
6SL7WGT 
6SN7WGT 
6SU7GTY 
6X4WA 
6XSWGT 
7Few 
7MP7 
Vx.10 
12ATTWA 
12AUTWA 
12DP7A 
15€ 
*G.17 
HK.24 
HK .24G 
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°G.27A 
°G.72 
*G.33 
VX.33A 
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2628 
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2676 
268A 
271A 
272A 
2746 
275A 
276A 
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2628 
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354A 
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723A 6 
WE.725A 
726A 
7268 
726C 
7S0TL 
602 
804 
605 
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8% 
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1620 
1624 
1625 
1646 
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2050W 
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5528 
5550 
5552 
5553 
5556 
5557 
5558 
5559 
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5591 
5610 
5633 
564u 
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5640 
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5677 
5675 
5676 
5678 
5685 
5686 
5687 
S687WA 
5691 
5692 
5693 
5696 
5702 
5703 
5704 
5719 
5720 
5725 
5726 
5727 
5728 
57M 
5740 
5749 
5750 
5751 
5755 
5763 
5771 
s789ws 
5784 
S787WA 
5796 
5798 
5801 
5803 
save 
S8I14A 
S814 WA 
5819 
5827 
5828 
5829 
5830 
58% 
5840 
5842 
5847 
5854 
5876 
see! 
5886 
5899 
5907 
5915 
5972 
5933 
SOJIWA 
59486 1754 
5962 
5963 
5964 
5975 
5977 
5979 
5980 
596)! 
5998 
6005 
6071 
60271A 
60276 
6077 
60% 
6073 
6080 
6087 
6098 
6100 
6130 
61M 
61% 
61977 
6146 
6189 
6201 
67% 
62763 
62764 
672 
6778 
6655 
8005 
BOI7A 
BOIIA 
#0270 
97001 
9007 
9003 
9005 


FULLY GUARANTEED 


western engineers ... 


ELK GROVE, CALIFORNIA 


SUPPLIERS OF TUBES SINCE 1932 
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SEARCHLIGHT SECTION 


TUBES e ALL FAMOUS ADVERTISED BRANDS ONLY e TUBES 


RMA GUARANTEE—From 10% to 95% Below Manufacturers Price —Look and Compare 
#s to Quantity Buyer Most of Our Tubes are Jan. —95% are Original boxed—Brands such as R.C.A., GE Ken-Rad., Sytvania, Tung-Sol and Raytheon 


ine Type Price Type Prices Type Prices Type Prices | Type Prices Type Prices Type Prices Type Prices 


Vw i660 % 7H22 14.50 68F) 2.49 7ePr7 6.25 i608 27.99 724A 1.15 GL-872Aa 49 S7TO2WA 5.10 
OA ‘4 771 16.50 SEPIA * 17 $00 164€ 14.95 7246 1.46 872A 1.29 $703 1.19 
“9 24275 18.99 sare 99 i0yv 9 RBA 1.49 725A 3.99 %74 1.28 6725 1.99 


1877 9 2K28 29.60 6022 OO 12%3 59 (394A 2.99 Fra $0 6878 59 «5726 1.00 


5.99 2K33A 59.95 ser1 99 24m #9 WL-417A.. 2.74 fice 25.00 878 as | o2ee = 
s 2K4I 712.60 Sena aoe | tere 89 GL-AMAA 6.66 726¢ 24.50 O88 ite «5749 1.25 
FiO 199 2M45 b2.60 3EeT oP | ger? a8 aba 149 728AY/®Y 9-3 69 5751 15 
7A G ; 3 
5aP1 ,, 2K54 16.95 5621 6.99 K-62 24.60 | 4408 3.79 Grey 15.00 20201 2.99 $760 
2K55 19.50 SFP7 14 RK6S WL-460 8.99 “ 918 99 «66763 
6 2APIA 5 02 7WA 7.95 $27 45 $814 
» 3K2 a9 2¥4/G Tan yy Sy oi 5023.14.95 WL-A64A.. 4.25 jo, S29 /\ 8 299 | $881 
0 78P11 7.99 $55, : osPe 6 *89V 1S CK. SORAX 1.10 zon" 2 . 955 38 $033 


599 «7071 9 2h; 5932 ; 190 T ee 1658 
aso 202 >| oo , ; 203A 6.99 | CM-S22Ax 110 503 2.69 956 25 5963 


7076 6 GAP) 5 PA 199 «2068 1.99 $27 14.50 804 9.99 957 33 8964 
14.99 70268 49 GAPIIA SNP) ‘ 2060 1.99 WL-530 19.50 gos 4.90 958A 39 «6977 
4.99 20 69 3672 sm4wGay ; 207 49.50 WL.531 6.25 67 125 (389 40 «6080 
cs#9 199 #3«s 6ce71 6.96 211 72 S32 . 99 «so7TW ,25 791 $3 60s0W 
274.95  20%9A 11.50 s824 é 6acr ss P15A 25 700A/8/C/ 808 i796 «CK1005 46 «66186 
4 CAC p+ o saciw 5 217A 99 oF 309 ris ©1006 $7 420028 
pee -300 149 2040 695 3B24W 6AG! 217€ 99 701A . 33} ts007 94.50 9005 
4 $69 204) 16 «43826 99 6AsS 2214 8} 1608 2-99 6012 
WK 44 ) #11 4.19 1613 98 
4 2043 50 813 11.49 #013 
"wy ¢ 1.76 1828 +4 6AKiw 1.35 2427¢ 59 > at 1614 43 A 
WY 1148 69 7044 1.35 3@P1 24 GANS > 5438 os (AA 2.49 S646 $5 8013 
HU -610 49 204 7.49 SBPIA 655 GARG i 249¢ 75 «615 1.99 1619 92 8020 


” 
9 


00 704A 
” 706A 
6 706A 


5 
2 6 
4 4 
3.99 702A 2.25 
10.99 ‘a2? 5.4% Anse 238A 1.19 701A i 
‘ ” i 
2 1 
; b 


Manufacturers, exporters, and large quantity users—Inquire on your letterhead for our inventory listing 
of receiving tubes, specter purpose tubes, resistors, condensers, and other radio and television parts. 


wy 65 i 


Oy; } 1.29 6ASe 119 250TH 24.95 7068 14.50 #16 1.05 1625 29 B025A 2.25 
0 ; » $62 64.95 
" 


6Asi/G 49 25076 13.96 706¢ 17.60 826 75 1626 29 $001 


oume 9.50 2508 4.99 706D¥ 15.00 4 1629 29 9002 69 
6C4 49 253A 3.39 707A 355 9298 9.95 i6io 79 $004 19 
604 2.99 259A 6.99 e108 2.99 1632 ‘ 19 
ara 2.99 264¢ 190 7078 3.95 BI2A 49 1641 1.88 ee 
654 50 269A 13.50 708A 99 SIA $0 1642 19 
61aw 176 271A 12.99 709A 69 «836 99 1644 48 
6 2° 74a 6.95 713A $6 4t7 9 1806P1 99 
sow ’ a9 7 17 TI4AY¥ 24.95 818 1.50 2050 95 
6xaw 92 2 46 9 Tiss 65 #41 59 «62050W 2.40 
7#P 1 645 276A 7.25 7158 45 843 49 2051 16 
. +t fe 6.49 7156 50 845 4.49 é 
7022 49.95 7.25 TIA 49 (851 se «S591 2.95 
‘ 4 2RGA 7.50 TIBAY/CY 460 49 a 96 

4TH 7.95 fy/py 29.75 861 9.09 5636 2.75 

‘ ae 4 719A 65 #64 69 $651 

ove 12-98 720C¥/DY 865 49 «5684 
107A 1.865 f 29.75 866A 1.19 $656 
110A 1.99 71 49 B66IR $670 
164 69 21 45 ee 5686 
294 469 22 99 2B26 1.40 5687 
47a ne 23 n 99 «68698 50.006 $702 


All boxed and fully guaranteed. Specia n= COAX CONNECTORS 


quantity discount io? on 100 or more of 


i ra. 4 3) | ae aad, at ace tee ne aed oe SO239 | M359A 
—_ ralewn) 4 ane your requirements. F.0.8. New York 25% 24¢ 15¢ 


deposit with order or if paid in advance 
save C.0.D. charges Rated firms net 10 


rae! Teel ST — bf 13, ee days Prices subject to change without 831R 831AD 
otice For fast service ask for 8 
iio ee ee | 


CAPOne / SENSITIVE RELAYS 


R 3 wires $1 26 Gener tad VARIACS instock 
KOILED KO DS = 1 pe j e on a few 200-B (1 amp.) 16,0002) Sigma SF, .4 ma. in .25 ma. out SPOT 
22 inches _22 inches long s stretches to 9 ft ‘ from equip't $8.05 production quantities available $3.95 
10,0000) Sigma SRI hermet, sealed SPDT $4.95 


GONIOMETER : 12,0000) Sigma 22RJC spdt sealed miniature txixi 


- 4 can. .9 ma. in SPDT $6.95 

TYPE CFT-47372 — 250 to 1500 K.C HAND WOUND 10 Seo. to 24 . 2,500 Sigma 22RJCC, sealed, dpdt $6.95 
EEE Min, TIMER SWITCH $1.35 41,5000) Allied LKHX sealed 2n.0., | n.c. or connect 
nightlighter Automatic 9] 595 SERENE HiimaRerorerENas as ipdt ; ; $4.95 

6 Watt Most POWERFUL 45,0000) Allied SKHX-265 sealed, 2 no, | ne 
TELECHRON MOTOR or connect as 2pdt 
110v 60 Cy 10,0000 Allied plug in, 4pdt #LKHX-66 

6 > 12 vde 70 ohm 4pdt miniature 
i aoe vevereynre 3 4 6 vdeo 65 ohm Clare K, mniature 2pdt 
6 vde 3pdt Clare Herm. sealed 
TIME DELAY relay Haydon, 110 v. 60 ey 
5 sec. steps to 40 see. max 


whiawitol Darke 


HAYDON TIMING MOTORS 
) TELECHRON Motors ov 60 cycle 86 RPM. .98.08 
2nPM $7.90; 1 RPM 4.95 : ( 60 « at le | 1 RPM 2.60 Polarized rolays, Sigma GHX2A2A, 10,0001), 1,000) 
RPM 390,32 RP. Hr. 2.65 é Ry RI M . 1.00 74/0Z 3,5000) prices on request. 
1 AP. 2Hr. 2.60 7 


ff RPM 2.901) RP 12He 4.25 60 cy/l RPM 1.00 Counter, 117v 60 cy. impulse counter Mercury type 
«& 1 6RPM. 315160 RPM 4.65 HANSEN Synchron 4 rpm $4,24 MEA-N5-115AP, 600ppm $3.95 

o | RPM.50 Cycles, $1.85 CRAMER 4 rpm $4.65 Sa ie ae cee 
“ Laboratory Special | of Each Motor $25 Rectifier GE £6R822PX8, F. W. bridge new 45 v 
PLEASE INCLUDE POSTAGE plates 135 v ac input .7 A, I'/,xl'ex3" $3.95 
DIEHL-DELCO Many other industrial ttema avatlable—-neow recess 


64 .N Dey St P.M ! tors inventory material sold with money back guarantee 


Inquiries inotted 
New York 7 Made fc volta 


Ny UR EMPIRE ELECTRONICS COMPANY 


74 Cortiandt St., N i, WOrth 2.5272 


PPP ALP AP AP AP AP AP AP APMP OAPI AP APL OLP AP OLD Oh AP AP OAP OAD OAPOMPOAP AP AP AP LP OLE AP LPVhPOLPOLPO hPL 


WE ARE NOW COMMUNICATION EQUIPMENT 


for all TYPES of SIGNAL CORPS, MARINE 
ona > and INDUSTRIAL USE . IN STOCK 


ADDRESS AN/PRC-10; AN/GRC-13; SCR-300 


All complete with spares, plus our regular stock of other communications equipment and 
accessories. All available in quantities. 


COMMUNICATION DEVICES CO 


COMMUNIDEV, GREATNECK N.Y 269 EAST SHORE ROAD, GREAT NECK, N. Y. HUNTER 2-2320, 1, 2 
N 


PLP LL LP LE A EOAP AP LE ALE AE LEAP AP AP AP AP APOE LAD AP AP AP AP AP LP AAP AP AP AP OLD OLE AP AP VAP OMAP VLPVLP VAP they 
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NEED METERS? 


STANDARD or SPECIALS 


ANY QUANTITY—NEW—MILITARY 


FOR ELECTRONIC—MILITARY 


ALL 
METERS &:, 


PHONE 


INSTRUMENT SERVICE 


76-14 Woodside Ave 
Elmhurst 73, N. Y 
CAA No. 4264 Ltd. 


MAKES—MODELS 
RANGES—SIZES 


REPAIRED 


WRITE WIRE 


BUTTERFLY 
CONDENSERS 


YOUR CHOICE 


sqos Se 


These vnits moke 
the finest tuners 
for Ultra-high 
frequency trans- 
mitters, receivers, 
frequency meters 
ond oscillators 


HERSHEL RADIO CO 
TYler 86-9400 
Detroit 4, M 


9247 Grand 
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C33 
3629 
4€27 
4-400A 
4-1000A 


6C21 
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24G 
wK24 
S3A 
HY65 
100TH 
vTi27 


F-128A 
VT-158 
211 
227A 
250TH 
250TL 
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471A 
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HK 654 
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801A 
803 
813 
14 
815 
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6ACTW 
6AKSW 
6ALSW 
6AS6 
6erilw 
6c4aw 


BROADCAST TUBES 


5D23 RK6S 


VT-127A 


5S4RWGY 
S5YiIwGT 


AIR COOLED 


$50.00 
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1619 
1620 
1625 


wie 
251A 
2678 
272A 
3008 
305A 
s10A 
$118 
s13C 
316A 
327A 
3288 
331A 
137A 
S48 A 
349A 


SSA AWE 


3568 
159A 
ST1A 
372A 
S74A 
381A 


Tus 


TUBES 


$.30 
3.50 
30 


es 


45.00 


4.95 
$7.25 
5.00 
75 
50 
75 
75 
40 
50 
00 
50 
75 
75 
00 
00 
25 
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00 
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FORCED 
AIR COOLED 


1X 2500A3 
3x 2500F 3 
4X 150A 
4x1500 
4X150G 
42508 


5680 
57%6 


F1296 
2208 
508 
858 
880 


RECEIVING TUBES 
6J4WA 


RUGGEDIZED 


$2.75 
1.40 
1.00 
1.20 
70 


2.40 
3.75 


6s6w 


6IJ6WA 


6sKTw 


150.00 
150.00 


18.50 


20.00 


28.50 
38.00 
30.00 


110.00 


WATER 
COOLED 


145.00 

55.00 
190.00 
140.00 
200.00 


6SN7WGT 


6x4w 
7Faw 


12ATIWA 


128x7 
5915 


Non-Ruggedized 


Write tor new low prices 


6SR7 
6véyv 
6X5GT 
6v6éG 


6BAG 
6BA7 
6Cs 
6CL6 
6F6 
644 
635 
6K8GT 
6Le 
6L6GA 


6L6G 
6Léy 
6N7 
6837 
6SK7 
6sK7GT 


6SK7Y 
6SL7GT 
6SN7GT 


THYRATRONS 


cikK 
ic 
2021 
2D21W 
3C45 
4825 
cse 
e.5e 


$7.50 
1.00 
70 
90 
5.75 
7.50 
75 


5.00 


393A 


677 
715¢ 
885 
2050 
2050W 


6SK7TGTY 


*G-271 


KU-627 


7A8 
7c7 
7*8 
12A 


12AHTGT 


12A 
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6 
v7 


22.00 
3.35 
7.00 
30.00 
10.00 
715 
1.00 
5.50 


SEARCHLIGHT SECTION 


MDAASAASAASAASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAS 


% Brand New! Gucranteed! 
% Gigantic savings! Act now! 
% lowest open-market quotes! 


5,000 SERIES & UP 


$517 
5588 
5610 
5633 
$635 
5636 
5637 
$639 
5640 
$641 
$642 
5643 
5644 
5645 
5646 
5647 
5651 
5651WA 


5654 


POOR EME NOME 


1.00 


5654 6AKSW 


6096 
5658 
5663 
5670 
5670WA 
5672 
5677 
5678 
5686 
5687 
S687WA 
5691 
5692 
5693 
5696 
5702 
5702WA 
STOIWA 
5704 
5718 
S718A 


2AP1 
28P1 
SAP1 
3CP1 
3DP 182 
sFP7 
1GP1 
3JP 1 
sw2P1 


ee te Ne ee ee 


5719 
ST19A 
$722 
$725 
5726 
$726 6097 
6ALSW 
5744 
S744WA 
g74a9 
5750 
5751 
STSIWA 
5763 
5783 
5784 
S7B4WA 
5787 
S7TBTWA 
5794 
814 
S814A 
5S814WA 
5829 
S829WA 
5840 
5B40A 
5844 
5845 
5851 
5854 
5876 
5896 
5898 
5899 
5899A 
5902 
59% 
$932 
5933 
5967 


sU4WG 


- 


$977 
SST7TA 
5995 
5992 
5993 
5995 
6005 
6021 
6045 
6073 
6080 
6080WA 
6087 
6096 
6098CT 
6099 
6100 
6101 
6106 
6110 
6111 
6112 
6147 
6152 
6159 
6161 
6201 
1L2ATTWA 
6211 
6263 
6279 5€22 
6280 4168 
6386 
719% 
8012 
8025A 
9001 
9002 
9003 


$1.50 
2.75 
3.25 
2.00 
70 


00 
00 


CORN eR ENN eee 
Pe Ow Pe ENN Ee HR ee ee Nw een Cue 


SSSSSSSSSSSSSSSESSSSSESETSSES 


et ee ONO ee Oe 


RECTIFIERS & REGULATORS 
S$ 60 


75 
60 
55 
00 
95 
9 
50 
25 
00 
35 
75 
00 
95 


75 
95 
7 
hd 


50 


50.00 


1KO15XA X481 
40.00 
100.00 


&co 
SRxX16 
2K25 
2K28 
2K41 
245 
248 
2Ks4 


100.00 V45 


12.00 
24.00 


32.50 
50.00 
14.00 


SRAGY 
SRAWGY 
Ss¥tiwer 
gus 

64 

67 

6 11 
748 

isR 
R21 
100R 8020 
24968 
249C 
250R 
2678 


14A 
IT1A 
718 
515A 
575A 
705A 
16 

a6 

R66A 


$1.25 
ie 
50 
20 
00 
00 
00 
00 
30 
5.00 


ven oS 


SSSSSssssssess 


Ne ee 


v 
€ 
= 
= 
© 
= 
3 


4.96 5911 
4.95 #013 


i 
| 


1 
| 


SCOPE TUBES 


1EP1 $1.25 
4.50 
2.25 
1.75 
7.00 
7.00 
4.50 
2.50 

5JP1 


KLYSTRONS 


2K55 $16.00 
KO 95.00 
6AL6 24.00 
same 29.50 
6BMEA 32.50 
OR 
80.00 
P.OR 
7.0 


vse 
va2 
7204 6 


SIPIA 
SNPI 
7BPIA 
7CP1 
oLP7 
12D0P7 
siucel 
902P1 


- 
XN 


= 
nenesenes 


726A 
7268 
726C€ 
5611 
$721 
5981 5450 
61'* 
6236 


phhhhhhhhhhhhhhhhhbhhbhbhhhhbhhhhhhhhbhbhhhhhhhhhhhhhhhhbhhhhhbhhhhhhhhhhhhhhhhh 


§€22 
66M 5528 
FG-32 
FG105 
5G1%4 
vT-158 


y 


S33233e 


2051 
5559 
5560 
5948 
5956 
6130 


65 

FGS7? 9.00 
FGSS 16.00 
1754 250.00 
ew 33.50 
4.00 


Anything you want 


LIGHTHOUSE TUBES 


$10.00 1022 60.00 464A 
7.00 4C27 7.00 559 
8.75 446A 5o #011 
2C43 7.75 4468 1.24 §014A 
2046 5.00 


MAGNETRONS - a —_ _ 
4333 TR. AND ATR. TUBES 


cone 147 $7.00 532A 

on 1B65A 18.50 709A 

cae 1Bs8 45.00 7248 

rye 1922 40.00 6232 
1023 50.00 


4364 
$323 GAA 4.0 


aqneo 


QK62 | ; 


2C39A 
240 
2042 


that other readers of this paper 





can supply 


OR- 
Something you 


2321A 
2322 
2426 
23277 
2331 
2432 
2533 
2544 
24337 
258 
2549 
2550 
24555 
2556... 
2361 
2562 
4321 
4sn 
4442 
432% 


1824 
1B24A 
1835 
1B35A 
1837 


Ssssss 


DIODES 


1N25 $2.15 

1N 32 4.75 

IN }4A AS CKTO6 
In 8 56 6006 


aQqu7 
706AY-GY 
706CY 
714A 
7TI4AY 
725A 

5586 

5657 

5780 

6177 


$s 45 
2.00 
8a 
2.25 


InN721C 
1N238 
IN23C 


don't want 


50 
100.00 
125.00 

25.00 
45.00 


COMPUTER TUBES 


$2.00 GANSWA “75 «6211 
2.75 9965 1.20 


and 


Cable VHRADELECT. Bell Teletype 
TWH LA 1460 


V & H RADIO and ELECTRONICS 


2029-2047 W. VENICE BLVD. LOS ANGELES 6, CALIF 


os 0 OOO 099500000506 00060000000000000004 
a ha A be he A be be te ha he tha he be te he hea a he tha thn hes ta ts hn tha hs thn hs ta tha thn a thn tin tn hn tn tn tn sn hs Al 


SF SSS SSS SS SS SSS OSS OHS SS FHSS SFHPSSSS SSS SHSSSSPSSPOTSSHOSOCSSSSOPSSOSHSOSSCSSHOCSSSVISOSSS 


2671 $1.10 


that other readers can use, ad- SANS 


All items FO8. Los Angeles, subject to prior sale change of price without notice 


vertise it in the Write for unlisted items or call 
REpublic 5-0215 


A 
3 
3 
3 
3 


AAbbbbhhhhhbhhhhhbhbhhhhbhbhhhhbhbbhbhhhbhhbhda 
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ee 
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SEARCHLIGHT SECTION 


SAVE UP TO 70% ALL COMPONENTS TSU FROM ONE OF THE 
OF 1ST QUALITY AND INQUIRIES FOR ALL YOUR LARGEST INVENTORIES 
WHOLESALE COST 1100% GUARANTEED ELECTRONIC NEEDS TRL a ae e 


PULSE TRANSFORMERS SYNCHROS 


over hia. 3 hPe, LP an COMPLETE LINE OF COMMERCIAL TEST EQUIPM ENT 
IMMEDIATE DELIVERY ARMY AND NAVY TYPES GENERAL RADIO r 85 Indust 
MFI BY UTAH, GH. KAYTHRON 1CT y 

PHILCO, WESTINGHOUSE, WESTERN JF INDO . SG 
ELECTHK rm tHOT ost 
iF mG 
it, e 4s 
sy J 6DG 
siect oHG 
oh LF 


wa 
nN 
iT.) 


A 


33 


2h 
2 


ACT DG 
eT MXe 
»F ° Jit 
a) 4.50 JiGl 
MANY OTHER TYPES IN STO« fs 

QUOTATIONS ON REOUBRST t 6M "485.00 
ED a t "180.00 


POLYSTYRENE CAPACITORS eoosce 1188 9h Geeey a70.66 
1 Tolerance IMMEDIATE . 


rig Snne-eerece-sarae DELIVERY 
1 MFI $12.10 Ea. 
MED. by Western Klecric Brand New] WOLLSMAN SERVO MOTORS vob’ ‘te wn 
« *2700.00 
PRODUCTION WITH TACH GENERATOR “fea ae 


TYPE 890-0160640 MOTON.115V 600, loneure nee 
Us) GEN CAV om RM seo so ee. | Mecrenens, HR 
TYPE 16258-0410120 Vitor 26V wu Cy } ; 15668 

TEFLON and KEL-F GEN 034¥/1000 MPM 342-80 €e ieter'y 2 5/20/200/a iF 
INSULATED ee Ws Rekecope. 325.00 
HOOK-UP WIRE SOUND POWERED PHONES | «::::.. sar 120.00 


‘ 1500.00 
A 15.00 PT) 
In Stock For Immediate Delivery Head and Chest Set : ‘ 50.00 390.00 


VARIOUS COLORS and SIZES U. S. NAVY TYPE “Mm” Note—All items new except where noted * Excellent Used—Checked out & 
j « 2 . ac 
nquire For Complete Listing Stenvy Quty Sactades Mentos Guaranteed 
At Money Saving Prices Chest Mike and 20 Ft. Cord 


- $14.88 Ea. 
TS-10 Type $.P. Handset 99.48 Ea 


Tyre “etna TERS ——E Lit FOR LECTRONIC 
Full Hangs of Values Available From Stock [Farmer 20% coxb with order bol «0.0. TMC) TAT 
iit Toitt"biae Vr Sales atte MOV RESEARCH LABORATORIES 


2 
3 


pe P enw 


” Sessessssess 


"170.00 


inule Type J Unit 
Dual Type JJ Unit « . 
' Nie I FoR CO M PLETE LISTING — 7 aaatiaied EQUIPMENT a pedi aca oe 

vis tladeiphia 


WILL BUY ALL UNEQUALED COVERAGE!!! 


The SEARCHLIGHT SECTION offers 
' wow or Weed advertisers unequaled coverage of 
each #7505 ° 
Transmitters a ae +5058 the three fields which ELECTRONICS 
Radar #5055 penetrates 
8 > 4 #5053-SM 
Special Purpose Tubes 5053 The first being the designers, manufac 
Relays ——“Frice kros. Kelay Yi0~C*:C::: turers, and users of electronic and allied 
Meters Relay +5586 equipment 
. 45587 The second field Communications, 
Switches A s - ” Rel Electronics serves the operation and main 
Connectors ntenna Swite a oee tenance engineer in every type of wire 

Box # CBY 23049 9 

Rectifiers = oO BG AN-198 less and wire communication. 
4 a BC 408 In Electronics’ third field, namely the 
Transformers EEE industrial, there is horizontal penetration 
to all types of industry where users of 


SELLING 


Receivers 


Motors & Generators —— Tubes 753A 


. VT-127A VT-227A industrial electronic equipment for control, 
Wiring Cable 35T VT.327A measurement and safety are found 
Instruments WL.-530 1SE The SEARCHLIGHT SECTION can be 
and Highest prices paid for most all types of air used at a small cost to announce all kinds 
craft sparkplugs any condition of business wants and needs to other men 
in the Electronic industry. 


All Electronic Components 


For more information write to the 


RADIO & ELECTRONIC SURPLUS if Laine Blade! 
Wholesale Only amaaamenen aaenen Wholesale Only Classified Advertising Division, 


Detroit 3, Mich. TO 9-3403 ELECTRONICS 


Post Office Box 12 New York 36, N. Y 


AN CONNECTORS 


FAST DELIVERY faiabestidbeteati LOW PRICES 


Let us quote on your requirements. 


° ay) P ‘a . 
All comply with gov- 68 neta Orne Cadmium or olive 


ernment specifications 99 MURRAY ST.. NEW YORK 7.N. Y. drab finish. 
WOrth 4-2490-1-2 
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RADAR 


PPi. REMOTE REPEATERS 


RADALAB INC. 


87-17 124th St., Richmond Hill 18, New York, N. Y. 


14. iND 


AN/APR-4 
38-4000 MC RECEIVER 


RDO 


NAVY SEARCH RECEIVER 


The RDO is a very elaborate radar 
search receiver greatly improved 
over the APR.-4 The set uses 
APR.-4 tuning units, but is much 
more versatile, having input metering 0.8 
meter, automatic noise limiter 


the very best will do Input 110v 60 cyc 


AN/ASQ-1 AIRBORNE MAGNETOMETER 


This is an airborne chart recording magnetometer The 
detector head 
The equipment 
The AN/ASQ.-1! records 


set consists of an amotlifier 

chart profile recorder, power 
has a sensitivity of 2 gamma 
on an Esterline angus 


oscillator 
supply 


recorder disturbance in 


earth's magnetio feild An indicator is provided that 


Gives a bearing on a magnetic 
28v DC Weight about 130 Ibs 


SHORAN 


AN/APN-3-AN/CPN-2 


The AN/APN.3 and AN-CPN 
measuring 
225 me 


disturbance Input 


installations This equipment operates 


panies for prospecting and mapping "ower input 


110v 4000eye and 28v DC 


COENEN 


COMMUNICATIONS 
& TEST EQUIPMENT 


rop quality communications and test 
equipment at low prices, 


Here are a few leaders 


APR-4—Laboratory 
16, 17 & 18 
AKC.-1 & ARC.27 


colvers 


AKN-6 & 14—Radio compass recelv- 
ors 

AKRT-13-——-100 W Transmitter Alr 
borne or ground w/or W/O LFO 

BC-375-—U nused surplus, original 
packing, transmitters and tuning 
unites 

1-208-—FM Signal Generator 

SC K-508 Vehicular 
transmitter-receiver 

TsS-147D/UP—XxX 
ment 

rS-323/UR—Frequency meters w 
erystal calibration book. Frequen 
«y coverage 270-450 Me. Accuracy 
ol 

PS-155A/UP 
Band 


receiver w/TN- 


~Transmitter-re- 


push-button 


band test equip 


Signal Generators 


m request only 


Delwery 


We buy clean 
1 test equipment 
Top prices 


MONTGOMERY EQUIPMENT CO. 


14315 Bessemer St 
California 


Telephone: STate 6-4657 
Telegraph Station YHV 


Cable Address MONTEQUIP 


commuhications 
unmodified 


Van Nuys 


sien teeta stim 


ee” 
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output 
and greater selectivity 
and sensitivity The RDO is recommended when onty 


2 are Precision distance 


The range is 250 miles with an acouracy of 25 
feet. This equipment is widely used by peeoes com 


Phone Virginia 9-8181-2-3 


TELETYPE TWX N.Y. *4-4361 


AN/GSQ-1 SPEECH SCRAMBLER 


This is a unit designed to be attached to either a radi 
or telephone circuit to seramble speech or code This 
equipment utilizes coded cards in each terminal equip 
ment Untess the property numbered card is inserted 
on the receiving end the speech can not be unsorambied 
This provides an excellent privacy system t VOC 

put Mig. Western Electric 


AN/TPS-1B 


200 MILE AIR SEARCH RADAR 
The TPS-I8 is a very tate type L-band mobile or 
portable air search radar This set will detect aircraft 
up to 200 miles and up to 40,000 ft The set is com 
posed of small portable carrying cases that are bolted 
together to make up the set A7” P.P.l._ anda’ “A 
scope are provided. This set is in use by the Air Force 
and Marine Corps Complete sets available P.O.R 


GROUND INSTRUMENT LANDING 
SYSTEM 


This set consists of a AN/CRN.10 localizer and a 
AN/CRN.2 glide path ground station This equipment 
can be set up at an airport to provide a complete 1.L.5 
that will operate with the AN/ARN.5 and RC.103 
airborne 1.L.S. system to provide blind approach facili 
ties This system can be installed permanently or 
transported Each station has complete monitoring 
facil. tnput power is 110V 60 cy 


AN/TRC-1-3-4 

100 MC RADIO-RELAY EQUIPMENT 
The AN/TRC series is a mobile portable set for duplex 
or simplex radio telophene point to point communica 
tior This set will operate with the CF series carrier 
systems to provide multi channel operatio The TRE 
operates on 100 MC with an output of 10 WS watts The 
set is crystal controtled Complete sets avail 


ew WILCOX 602A 
30-200 MC CRYS. CONT. RECEIVER 


The 602A receiver is a fixed freq crystal controited 
communication receiver This ree. can be tuned to any 
freq. in the range of 30.200 MC by simply changing the 
crystal and retuning the front end There are no coils 
to change The 30-200 MC range is covered in one 
band. Sensitivity is 5 microvolts. A squeich and auto 
matio noise limiter is provided Mounts in a 19° rack 
panel input '10V 60 cye 60 watts 


input 


i niversa 
RELAY CORP. 


400-CYCLE PRECISION CHOPPERS 
RUMPLE C102 


‘ 


18.00 eat 


18.50 ea* 
ALL MERCHANDISE (8 GUARANTEED AND 
MAY BE RETURNED FOR FULL CREDIT 


Prices tlsted with astertek are 
QUANTITY DISCOUNTS 


subject to 


1-9 as quoted 0-99 
19 10% over 100 


OVERSEAS CUSTOMERS CALL US DIRECTLY BY TELEX OVERSEAS 
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POINT TO POINT RADIO SET 


Portable 22 
ontrotied volce and mew radio set 


}. 398 me point to point (0 chan. orystal 
This is @ very 


late radio set used for point to point and ground 


to air 


communication 


The transmitter output is 


4 watts on 10 pre-set crystal controtied channels 


instantly 
also crys 


is ineclosed in 1 water 


that may 


This equipment is 
link easily transported is needed 


either ' 
avail 


193 
“1 
499 


199 1.5 me 


08 


selected by a band switch The RFC ils 
controtied on the trans. freq The set 
proof shock proof cabinets 
be set up in a few minutes on location 
ideal where a reliable radio 
Power input ts 
or Ot Complete sets 


VOC 115/230V Af 


Write 


MISC. EQUIP. 


1.5.18 me fleld radio 
A t.5 


0 me direction finder 
18 me mobile radio 
18 me field radio 

FM field radio 


1.5 me 


28 a ome 


608.628 30 mo FM feild radio 


505 


A field radio 


694 fleld radio 


APA 
APA 
APR 
ARC 
GRE 
TAC 
TRE 


Noise and 


Test set 


tt pulse analyzer 

17 300.10,000 direction finder 
) §,000.3, 100 me receiver 

| 100.156 radio set 

% Neild radio 

| page printing facsimile 

7 100.156 me walkie talkie 


ST 


field strength measuring equipment 


TS.) THRU #800 


THE LARGEST STOCK OF 
RELAYS IN THE WORLD 


ALLIED POWER RELAYS 


8O98D35 
I 
6806035 


806032; 


806033: | 


8013032 
#013033 
8015032 


8015033 


BO70D31 ; 


P0980 34) 
ne 

P012034 
he 

P0i1034 


BN18033 
. me 


eT 


4.00* 


;hAg 2.80* 


2.50° 

2.50°* 

2.25%* 

2.25* 

2.50* 

2.50* 

3.00 

3.00 

4.2%6* 

4.00* 

4.76* 

Send for latest Circular 

TA aA iahae shad iad Aad 

RELAY CORP. 


Sermearty Universal General Corp 
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NEW vOuK TUBE & TEST EQUIPMENT 


NEW UNUSED SURPLUS 
AN/APR 4 LABORATORY 


COMPLETE WITH FIVE TUNING UNITS 
38 TO 4,000 MC 


' 
wake up! 
ARROW PAYS 


TOP $$$! 
SPECIAL! 5,000 V. POWER SUPPLY 


For 1P25 Infrared image Converter from 3 V. Battery Source for an AN/ARN-6. 
NEW, Complete with RCA 1654 Tube ( AN/ARC-3 or any of 
their components — 


MICROWAVE TEST EQUIPMENT also: AS-313 LOOP 


TS148/UP SPECTRUM ANALYZER 
STI47UP SIGNAL GENERATOR 


Band 6430-9580 Mega 


Nt 


Field Type %-Band Spectrum Analyzer 
cycles 


Phone us collect STanley 7-0406 on above 


items 
SIMILAR FABULOUS PRICES FOR 


Will Cheek Frequency and Operation of various X Band equip APR? ARC-1 ARN-7 ART-13 
ment such as Radar Magnetrons, Kiystrons, FR Boxes. It will P P PARTS BC -788.-C 1-152-C LP-21 
also measure pulse width, o-w spectrum width and Q. or reson ; Y AM LM, or MO-1BA or MC-507 from these 
ant cavities. Will also cheok frequency of signed generators in \ ". R-65/APN-9 TEST SETS 1-100 
the K band Can also be used as frequency modulated Signal loops ‘ - , i 
Available new complete with ad accessories, tr TS-117 125 147 148, -488 What else do 
? 


Generator ete 


carrying cases electronics 


OTHER TEST EQUIPMENT USED CHECKED OUT SURPLUS 


TSK1/SE 135 AP 78108 18226 SURPLUS EQuiP 
TSIA/AP T$36 AP ate 1$239A-18239C APA10 

ara AP 1-96A TS $251 APAM 

1$12/AP TS$-45 Ss 6 APS1 APS4 
TAIS/AP 1547, APR S147 APRA 

1$14/AP 1869 AP rs174 APRSA 

TS33/ AP 7$100 
1$34/AP TS102A/AP 


SPECIAL 


Thousands of tubes available at 
special prices 
PARTIAL LIST 

one JO7A 

4c77 6KEG 274A 

4c GARG 27748 

SAG SRAWGY 2628 


you have in 


ARROW SALES, INC. Dept. E. 


7460 VARNA AVE., NO. HOLLYWOOD, CAL 


1 Sell your surplus elec 
CASH PAID! tronic tubes Want 
transmitting, special purpose, 
receiving, TV types, magnetrons, Klystrons, 
Broadcast, et Also want military & commer- 
cial lab test and communications gear. We 
swap too, for tubes or choice equipment 
Send specific details in first letter. For a fair deal 
write, wire or telephone: WAlker 65-7000 


Barry, 512 Broadway, New York 12, N. ¥ 


APT2-APTS 
and many others 


18175 
T$182 


unused, clean 


Phone 


ORegon 4-7070 
2AP1 


WANTED 
ART.-13/T47A 


5ap4 swaact s28A 
44552 OZ4A 
2A4G 6ac7 
6c7271 2407 
635GT 89 


004 
ANY OTHER TYPES 


1S7A 
450TH 

450TL 119 PRINCE ST 
NEW YORK 12, N. Y¥ 


Cable: TELESERUP 


WHOLESALE and EXPORT ONLY 
Minimum tube order $25 


APR-4 REC EIVERS 


1107-A and one Gen 
Oscillator 


One General Radio 
eral Radio 617-C Interpolation 
Both in good condition 


Tuning units covering 38 to 4,000 MC 


ALLTRONICS-HOWARD CO 


Box 19, Boson |}, Mass 


PETERSEN RADIO CO., INC 
2800 WEST BROADWAY 


Richmond 2-0048 COUNCIL BLUFFS, IOWA 


A BARGAIN FOR YOU ina.... 


SaPaaPa AAA aE Ms 


446 


SOLA 


° No , - 
uctuating | ©" 
50 cy. Isolated secondary is con- 


Line 
Voltage 


ABABA @BaRr_ se BE 


Contland Voltage 


TRANSFORMER 
BIG DISCOUNT OFF 


the factory price of a 
2,000 VA unit! 
other bonus! 
2,000 VA overstock 
30768, has 4 
190-250 V 


l-input 
And here's an- 
This Air Forces 
Sola Cat 
inputs! 90 
60 cy. or 


stont 115.0 V 1% from no- 
lead to full-load of 17.4 amp 
it as @ 220-115 V. step-down $97.50 off the 
factory |-input pricel 

Brand new in original wood box. 4 

cv. f1 Ship. wt. 254 Ibs. F.0.8 


5] 4]-*0 


(EXPORTERS: Note choice of 50 cycles.) 


THE M. R. COMPANY 


P.O. Box 1220-8 Beverly Hills, 


BABBBABAABABAAE 


So, if you choose, use 


And slas 


Calif 


\ 
3 
: 
. 
: 
‘ 
‘ 
. 
y 
: 
: 
\ 
. 
=e 


mitters 

ART.-13/T47 ivcnemlh 
ters $125.00 
BC. 788C Alt...$175.00 
ARC.~3 Transceiver 
Complete $325.00 
R5/ARN-7 Radio Com 
pass $160.00 
Ship via Express C.0.D 


BC-348 Ree'r Unmodl- 
fied Q and RA Models 
$50.00 


ARC. 1 Transcotver 


$225.00 
$ 50.00 
$ 40.00 


spection to 


BC-342 Ree'r 
BC-312 Ree'r 


ibject t 


H. FINNEGAN, 49 Washington Ave. Little Ferry,N.J. 


TO GET MOST DOUGH— 
SELL TO HARJO! 


WE'RE BUYING 
ARC-3 ART-13 


Cash or trade 


BC-224 & BC-348 RECEIVERS 
BC .788 
Quick actior Top money! 


R5/ARN.7 


HARJO SALES CO. Dept. B 


503 N. Victory Blvd 


Burbank, Calif 


WANTED TO BUY 


SCRAP RADIO TUBES 
RADIO & ELECTRONIC MATERIALS 


ARCO METALS REFINING COMPANY 


75 Knickerbocker Ave 


Paterson, 3, New Jersey 


ARMORY 4.4750 


WANTED 


Silicon Power Rectifiers For Export 


We are loo 
facturer of Sili« 
sets 


king for a 
on diodes 


contact with a manu 


or complete rectifier 


INGENIORSFIRMAN MYREN & CO 


Box 288 


Gothenburg, Sweden 


New Advertisements 


received by May 3rd will appear in the 
June issue subject to space limitations. 


Classified Advertising Division 
ELECTRONICS 


P. O. Box 12 


May 1, 


New York 36, N. Y 
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PULSE TRANSFORMER © 


$$2-7150. 


RAYTHEON wx 42 
Sha 6K AMI 
Fil. TRAN BULA 

GE #K-24 , 
ndary 

ain ps 
GE #K-2748-A 
KW 
KV I’k 
} «1 
Primary 
KY 
4 Ha 
K.2461 A Primary 
4 ; h 
wee ww Pee I’ ! 


TIN URES 


CM ANTENNA ASSEMBLY ( 


AT49/APR it 
Discos e Antenne 
ASI4A AP, 
AS46A APG i 
OY Parabolic 
AN/APA.-I 

LP 

8 PARABOL iC DISHES 
10 CM ANTENNA ASSY 





R77 ARC-3 Certificated $375 


468 ARC-3 Certificated 50 
2 Motors for 168 ARC-3 40 
Cyiie ARC-3 


C87 ‘ART-13 New 2 
CU26 ART-13 New 2 
BC 788 AM -New 50 


EEB Field Phones Used 
RM 29 with GM 38 et 
BC 611 Handie Talkies 
RC 184 New 

TS 35 A AP with Cables 
TS 45A AP 

TS 146 UP 

TS 245 TRY 

TS 270 UP 


New 
New No Case 


4351 Tube 

38111 A Tube 

BD89 SWBD 

TS9 Handset New 
CA355 Capacitors 

MC 131 Ringer Coils 

EE 65 Test Sets 

F.1 Transmitter Capsules 
310 WE Plug Used 

BC 968 = Trainer New 
SCR 206 Direction Finder Complete 
ARC-3 Receiver Certified 


Used 


ARC.3 Control Box J 68 with 2 Motors 


Wilcox Receivers (602 New 
National N. C 100 Receivers Used 
TC 132 Coast Guard Transmitters 
FMT 25-30-50-Link Transmitters 


New 


APN.1 Sets Complete -New 
BC 375 Sets with TU -New 
RIB Receivers 

R 89 ARN 5 Receivers 

AS 27 A ARN-5 
RT 22 APX.2 
BC 1000 

HS 30 New 
ARN 7 Complete Circuit Diagram 

SCR 269 Instruction Manual 

SCR 264 Instruction Manual 

4351 Tube 

3111 A Tube 

BC 1362 Box with H 22 Handset New 
TS 13 A/AP with Box Spares Boxed 


TALLEN CO. INC. 


159 Carlton Ave. TR 5-86241 Brooklyn 5, N 


Receiver 28 Tubes 
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OVERTONE CRYSTALS 


These units are mounted in FT243 
designed to operate at the 9th overtone 
put of a (6 me crystal would be 145 me 
freqequencies are as follows in 


holders, and are 
Thus the out 
Fundamental 
mes (see) 
‘ 
‘ 
' 


Price - - - $1. 50 ea. 
3000 MC WAVEMETER 


Mid. by GE 





for Armed Services 
in mes/sec. from 2200 to 4800 me. Comes furnished 
with variable attenuator, coax. adaptor cord, and 
pickup antenna. Has output jack for external meter 
or other monitor device. Resonance indicator is 3 


priile wate ae an. See 00 
10 CM R.F. HEAD 


Complete R.F Head and Modulator delivers 50 KW 
Peak RF at 1000 MC. Pulser delivers (2KV pulse at 

Amp. to magnetron of 5, |, of duration 
at duty cycle of .Oo! Unit requires (15V 400.2400 
Cycles, | phase @ 8.5A. Also 24 vor l A. Ex 
ternal syne Pulse of 120 V Req'd. Brand ow ‘ 
plete with magnetror nagnet plumbing and all 
tubes $ 


Calibrated directly 





microsec 


TEST SET 


Lr 


DENT 


19 Bead Tyne OCR 
fn M 
Bead Type 
‘ ’ ‘I 
$ Disk Type OCR \ 
$1.00 


SEARCHLIGHT SECTION 


COMMUNICATIONS EQUIPMENT CO 


420-500 MC TRANSCEIVER 


BC645 — NAVY ABA-1 


“1 ation 
CITIZENS rad 


[rw 


me TER RIG 


ii 


$14.50 


ARC-5 EQUIPMENT 


10 degree elbows 


ROTARY JOINT 
c Ha I 
Ta T 
PARABOL OID DISH 
t \ Al 
cM. DIPOLE 
FLEXIBLE SECTION 
ROTARY JOINT (Al 
1 hovk 
irl ra 
CM. DIPOLE FEED 
MITRED ELSOYW Ca ‘ 
wil E Plane 
CM ANTENNA ASSEMBLY 


A 


s Guide Directional Coupler 


Rotating 

Bulkhead Feed-thru As 
Pressure Gauge Sectior 
Directional ¢ oupler ‘ 

MAGNET AND STABILIZER CAVITY I 4 


sembly 


T Ns 


OCMC CMTS 


% Immediate Delivery 
%*& Hundreds of Types 
% All Standard Makes 
%& New-Inspected-Guaranteed 


See our ad on page 79 


‘all star 


Multiple Contort 


Standard Telephone Type Relay 


CODE 4 TWIN CONTACTS 
11-Form A 1-Form B 1-Form C 1-Form D 


Heavy duty armature bearing Available in 


dard coil resis es yhima to 
12,000 ohms ig! > sar ywices of 


request In stoci 


$4.95 


5 tH) 


$17.50 
$15.00 
$10.00 
5 ”) 
on ne 

14.50 


24 HOUR DELIVERY OF THESE TYPES———___—_ 


Standard Telephone Relays Keyed 
hort Telephone Relays Hermetically 
Midget Relays v 


Relays 


Timers 
Aircrat? Ce 
Rotary 


Westerr 


2ntactors 

Relays 
Electric Special 

Relays BK Serie 


Relay 
Type “E 


Write 


dlay 
ales 


stage Regulat 

nd Cutout 
Differential ar 
Polarized Relay 


P. O. Box 186-AA, West Chicago, Ill. 


Antenna and Ceramic 
Motor and Contre 
ors Relay 
Latchir 
d Relays 
Machanical 
Ratchet and 


Time Delay 


Sealed Relay 
Assemblies 


3 and 


Actior 
Stepping 
Relays 


for New Relay Sales 
Catalog, C-7 


91 Relays 
nterlocking 


Relays 


Relays 


Relays 


Phone West Chicago 1100 


447 





SEARCHLIGHT SECTION 


he wi 


TrHar's A Buy 


DYNAMOTOR SPECIAL 


yr :4 @ 476 
EL $6@, 6 for $75 
AMOUNT GYRO ORDINANCE 
‘ s a a 7 


si200 $17@, 2 ter $70 


PRECISION POTENTIOMETERS 


wriiror on mucriror micrnoror 
©, 300, 2000, $000 
& 1H Ohms @ 1 
SACH $6.98. 6 for 
16, 10, 6H, 10% 
$6.9 


sui ai 


63 " 
FAVOPOT Ga 
on Delur 
G4 101/16,006 « % 
GR4E114/60,000 chim /tWa 7.46 
GHE714/ both 16 Watt 1.35 
m er 0714/6060 othr / 10 Watt 1.66 
Delur 26,006 ohm/1 2] Watt 1.606 
THIMPOT 1006, 2000 oh rns 1.666 
Wf. Prec. Linear baw 2/%1 
BOURNE 0.11° site 
CLAMOBRTAT +470 5% 420K 61%346 


FINEST HI-Fl RECORDING TAPE 


1200 Fr-7" Reel $1.45 Lots 


Money Back Gitd of 12 
7°)MEEL, 12700 FOOT Higher 
on Pra h reRnno a aM 
sheen sand as NES 
ee | « Fre vy 
ws 40.16 “eo Onide Woe te 
SPECIAL @ 1.59 €A; 3 @ $1.50 FA 
Mew tet Quatity MYLA® 2400 1% - 
he ee ee jing « @ 44.49 
TAS ecial @ /si2 12/448 


NEW GE PHONO CARTRIDGES 


Original Boxed, Money Back Gid 
HP ROAIA of ME KOA 


ohms 


“6 


lometers 


Free 


$3.20@ 
$6.75 
$19.75 
$28 66 


WP ROSOA 
OP ROS7A 
OP ROSIA 
WP Ke . 

$17,966 


Gid PHONO Repiacement NEEDLES 
All Makes & Cartridges LP478 


* 449 $17.49 
4 $9.49 $72.39 
mit I $1.49 


ige name 4 


LINE FILTERS 
to 1000 mes/JAN 


LGAMP @IIOVAC OC 41.496 

Tfersie 
@ S0VOC 41.496, IHersit 
SOVDOC 41.494 


LISVAC/400C ys 


& 
4 
a 


MAme @ 
si0@ 
106A, 20A 


600VDC /2450VAC 


Jtertia 


#100VOC 414 Tarts 


SNOOPERSCOPE TUBE 
INFRARED SEE IN DARK 
imace lite 


Kes 

‘ A $60 

PS 20078 POWER « 
$i? 

PS 2007K POWER « 
$71 


NEW VIBRATORS 6812VDC Gid 
6 pin 


FOUR FIN 6 a 12 si.496@ 
or * 4 
Oforts « 
crat 


MINIATURE RECTIFIERS H'Sealed 
om * Ww wm ‘ <49@ 
. 7 


tis 


24/28V 81.498 
Stet 


BRADLEY Hwams 


{ j 2@, 6/s10 
FEDERAL Hwams { 


6/si0 

SAMKES HWM \4 i 
2 6/t10 
nNwems “ 
‘es 4/tie 


py 


BRADLEY BRIDGE * 


rene nmat 


690, 10/85 


TEST EQUIPMENT! 


SPECIALS! 


ae ° $99 
WESTON g46 $16 
tavows ' ‘ $3 
wi ox 


fiacws et 

MEASUREMENTS (84 
‘ 4 ‘ 

‘ ‘ e af 

TSIAP/ Wwe 

ThATAPR 

bi Bod) . 

Veirau } ‘ 

‘ 2610 GENERATOR 

* S/UEN KA ' ‘ 

SLAP USN 6 ‘ ‘ 

GOR 5610 VACUUM TUBE BRIDGE 

Lavo Lael 

Acey 6.001 ‘ 

6 i o $79 

e.) i 


siae 


KITS! 


Values 
| Power Re 


KITS! 


KITS! 


All bite 
18 Precis 
18 Swite 
160 Car 
42 Pe 
ra) 
i6V 
iT 


ub 


elet 

1 Cond's 
oe Kiet 

10 Mewit Mica € 

Relays 

ACH MET 


SSANSL TO Resistors 
O9e, LEMitesio 


TV-HMi-Fi-LAB 


OnLy 
DUMONT 


TUBES 


eras 


SeNNNNNNN 

28> >>>>>< 
>r<xce 

ewe wu ~e~e 


1287 
12Cue 
12847 
12847 
126K7 
ist 
ral 
198G6 
1918 


120 1004 


“TAB” TESTED 


INSPECTED 


NNSAAN ee 


Sean 


2421A 
2422 
2426 
42427 
24 
2432 
2433 
2444 
236 
2437 


$4 1073 
5629 
$4331 
32) 
3477 
sK30 
isa 
1X27500 & 
4Al 
4Ail 


258 
2339 
2548 


4625 
4626 
4677 
2450 4@i2 
24365 4c 
24366 4128 
2422 4@27 
2K23 48274 
2425 4422 
27H28 4301 


2K30 
2H1IA 
2K19 
2H41 aPpRreo 
2H42 4-65 

amar 4-125 
244 4m180 
2mas 4-280 
2"a47 4x600 
2Hae 4.1000 


4560 
446i 
4452 


7450 
27m55 
» 2K66 
2m2 
$822 
$825 
1824 


sawe 
‘8 
$C22 
$021 
$02) 
$329 
6333 
sma 
sys 
on 


63 
6Aas 
6ACS 
6ac7 
sana 
6Aa0e6 
6ao7 
‘ 6AES 
“4 sate 
6 JD21A 6Are 


NEW “TEKSEL’’“ 


ENGINEERED FOR AUTOMA 
"TECHNICAL APPARATUS BUILDER 


SELENIUM RECTIFIERS* 


TION & INDUSTRY 


S"' mfars. Power Ke 


and above 1000 a 


p 





ae 


T2VAC 
sevoc 
10 
45 
eo 
is 
10 


eVaAc* 

e 14VvOC 
$1 96 

40 

46 


mVAC* 
waevoc 
oo 
76 
se 
so 
es 
60 
se 


s4VAC* 
a2voc 
Ld 
70 
6 
70 
90 
9o 
Oe 
50 90 
40 4s 
o 95 
4s 45 
76 so 
FOR DC POWER 


~ eee enn > 


ewer 
eeses 


63 
WRITE 


FULL WAVE BRIDGE @ DATED & ONE YEAR GTD 


i-phase 

266VAC 120VAC 
2i7ivoc = isevoc 
$27 %e $271 45 
33:60 24 90 
42490 277 6 
49 80 a1.45 
63 90 an 46 
so 7e 60 
441 45 75 
177 90 is 
710 60 70 
236 1 bo 
147 6 526 7 
192 75 446 00 90 


ATALOG Yy Write 


* ssevace 
190VOC 
40 

so 

76 

7 

as 

se 

se 

7 

a5 

75 


124 
149 
189 
225 
297 


690 
for lateat prices 


GUARANTEED!!! 


TEKAP-TABPA 


High Current Power Supplies 
ONE YEAR GUARANTEE 
Variable 0. 28V OC ely 
' Nead Nave 


Stock 
NUMBER 
T78V6A" 
TIBVSACE 


Ceontinucus 
Rating 


TIBVIOOATC EC 


Vartable © 150 VOC 


All ethers 4" Meters 2 Ac 


TEKAP 


LAS & HIFt, BGullt & ready te work 
’ 


a@iliV 
T4e0R PS 446 


HIVOLTA 


NEW DC 


fiaments 


REGOVAC''® 


y A Baan Y 
R200R RACK MOUNTING 
R200C CABINET 


New Five Way 
Tekap”’ Binding Posts 


¥s takes 
. a” 4 4” panel, Red & 
10 Amp, 2%¢ @ 12/43, 60/311 
10 Ame, 1#¢ @, 12/32, 60/46 
60 Amp, The 

100 Amp, $1 


- 
100 
100 


so 
2 


+ 

Pio* 
Bree 
Pie 
THAT'S 
oN 


ORS 


Dept. BAZZ 111 Liberty 5t., 


is 


271-24 


TRSO07 
THs5008 


lAme 


° 
15004 60 Ampt* 
T5005 100 Amp)* 
18 Velt 2 Amp $1.98; 2 tor 
Wades in Series at Ratings shown 
2K Current Voltage 0-9-15-18 
*Dual Pri lls & 220V 60 cy 


TABTRAN” Rectifier Chokes 


creoo 
cmeoo) 
CRe00s/ 
creo 
CREOOS/24 A 
Creooe 
FILTER CAPACITORS 
56M G000MFD i5V $26 $3; 10 
602M 2000MFD sev $4 ea, 10 for 
a $6@, 4/$22, 10 
apecitors 246@. Wertt 


ce 


$225 
$275 
$275 


$335 NEW DC “TEKPAK''® POWER 
¥ SUPPLY T6é0VIACC 


REGULATED POWER SUPPLY 4 


Uses 
Pewer 


mae 


SA 


; 
GE T60vIACC 


ELECTRONIC FLASH! 
40011 SPECIAL $20 


. $20 
*Hattertes ! . ‘4 
Phetefiash S25MPFD/450V Siw 
sis NEw LOW Famous miter 
sur 2 Sit, 6/350 TRIGGER COIL 
$30 
sis 


Cena 
leakage 
28/3100 


SEND 0c for * 


VV lai or eee) 
TAB :,° 


Teh i 


TAG’ PHOTOFPLASH Data 


ae 
fate | 


New York 6, N. Y., U.S.A 


$5 
2 Ame 7 
S Ame s 

’ 8 
° 9 
66 
117 
$3 
Paraitet 


is 
27 


70 
20 
45 
60 
00 
00 
oo 
se 


eo 
45 
45 


4.00 


60.00 


$12 
$30 
$45 


sie 
sec 


tS 


5 
VOLT FLASH $1.49 


aEcTOR 2.6245 »5e 


New Variable Voltage X-frms 


SUPERIOR.GR-STACO 
@-132v-1.25A 
6-135V/3A 


Cased/0.270V 

u o4/0-270V/3A 

Cased/6-135V/15A 
od/0-270/9A 

Uncased 6-27V/7.5A 

Cased 6.270V/9A 

Cased 6-270V/124 
@ 6-270V/15A 
od 6.270V/30A 


Ot. Prives 4 Catalog 


SYNCHROS 


Ssenvos 
RESOLVERS 


$62 H 

$62 6H 
$69 
$22 
$34 
$34 

$34 $27 

saa $49 Synchros! 

A 2 $7.50 

$13.95 

$14.50 

$12.50 

$14.95 

Pairsio 

$20 

16/58 4 
y $12 


SYNCHROS 
AUTOS YNS 


SELSYNS 
mOoTORS 


$42 
$49 
$12 
$29 
$29 
$34 


$42 


STEE 


$5 
CHOKE. CASED. SEALED 
HIV 


wet 1 f ated 4H» 
. e 


} 
| TRANSFC 
f i¢ M 


Loe 


DRMERS « 


I 
a? 


GIANNI PRESSURE 
TRANSMITTER 


$4 

} PEC 
AC—MINFAN-—6812V 
UB EQUIP i 

e ‘ . 


hii 
. storks 
A 


ev 
52.896, $s 


MICROWAVE WAVEGUIDE 


i A { 


STEVENS ARNOLD PRECISION 
DC-AC CHOPPER TYPE CH365 


ae * ul 


6 /8 Y , sont of | 


$200 


ee 


hopper 


Rfi7Gmi 
2582/4 
R2EAVI/4 
site: 
SIL? 
RI27AVE 


Money Back Guarantee 
Cost of Mdse. Onty) 
$5 Mir Order FOB 
A Add shp¢. 
charges for COD 
25% Dep. Prices Sub- 
ject to Change Without 
Notice 


or 


oo 12) ae} 
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INDEX TO ADVERTISERS 


Ace Electronics Associates, Inc 

Ace Engineering & Machine Co 

Achéson Colloids Co 

Admiral Corp 

Aemco, Inc 

Equip 


Aeronautical Communications 


ment, Ine 
Aerovox Corp 
Airpax Products Co 
Alford Mfg. Co., Ine 
Allegheny Ludlum Steel Corp 
Allen-Bradley Co 
Allies Products Corporation 
Metals, Ine 
an Lava Corporation 
rican Machine & 
Molded Products Co 


American Super-Temp Wires, Ine 
Amperex Electronic Corp 


Foundry ¢ 


American 


Amperite Co., Ine. 
AMP 
Ampex Corporation 


Incorporated 


Amphenol Electronics Corp 
Applied Dynamics Corp 
Armco Steel Corp 

Arnold Engineering Co 
Assembly Products, In« 
Atlas Precision Products Co, 
Augat Hros., Ine 


Autonetios A Div. of 
Aviation, Ine 


North American 


Ballantine Laboratories, tne 


Barry Controls, In« 

aso, Inc 

Bausch & Lomb Optical Co 
Beaver Gear Works, In« 
Bell Aircraft 
Kell Telephone Laboratories 


Bendix 
Keclipse 


Pacitic Division 
Bentley, Harris Mfg. Co 


Berkeley hiv Beckman 
Ine 


Bird & Oo., Ine 
Bird Hlectroni« 
Kiwax Corporation 

Bliley Eleetric Co 

Boesch Mfg. Co., In 

Georke W 


Corp 


Aviation Corp 
Pioneer Div 


Instruments 


Richard H 
Corp 


Korg Corporation 
Bourns Laboratories, Ine 
Brand and Co., Ine William 
Buckbee Mears Co 

Bulova Watch Company 


Burnell & Co., Ine 


Burroughs Corp 


Bussmann Mfg. Co 


BS Hytron, A Div. of Columbia HKroad 
casting System, Ine 


ambridge Thermionic Corp 


eleo-Constantine bngineering Labora 
tories Co 149 


entralab Ibiv of Globe. Union 
Ine 128A 


Aireraft, Ine is4 


Standard 


hance Vought 


hicago Transformer Corp 
Pelephone 


Klectric 


hicago Supply Corp 


hristie Corp 
hurchill lighting Corp 
inch Mfg 


larostat Mfg. Co., Ine 


Corp 


learprint Paper Co 

leveland Container ¢ 

ohn Corp Sigmund 

ollins Kadio Company 

ommunication Accessortes Co 
munication Products Company ine 

omputer Instruments Corp 


omputer-Measurements Corp 
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onstantin & Co,., L. I 


ontinental-Diamond 
Budd Company, Inc 


ontinental Wire 


onvair A Div. of 
Cerp 


ornell-Dubiller Electric 
orning Glass Works 
ornish Wire Co., Ine 
(Canada) Limited 
oto-Coll Co., Ine. 


Fibre Div, of The 
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General Dynamics 
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rane Packing Co, 

ross Co., H 

rucible Steel Company of America 


urtiss-Wright Corp 


Dale Products, Ine 
Dane Electric Co 
Daven Company 
Daystrom Instrument 


Duyst re Pacific 
Daystrom, Ine 


Dedur 
Delco Kadio, Div 


Corp Subsidiary of 


Amsco Corporation 

of General Motors 
Delevan Electronics Corp 
DeMornay-Bonardl 
Designers for Industry 
Deutsch ¢ 


Dintight 
' 


orporation 
Products Mig. ¢ 


peu sireraft Co., Ine 


, orning Corp 

sovteld & Co ine _ o 
Wilbur B 
Harris Company 


river Co 
Driver 
Allen Ib 

(Ine.) I 


Dur nt Laboratories, In« 


dul it de Ne vuure & Co 
Volychemicals Dept 


biagle Signal Corp Imdlustrial Timer 


Division 
Kastern Air Devices, Ine 
do Corporation 
ltel-MetCullough, Ine 
Ico Corporation 
lectro Manufacturing Co 
lectro Instruments Ine 
Mig. Co Ine 


Corporation 


lectro Motive 
lectro Tee 
lectronic Associates, Ine 


(Fico 


Associates, Ine 


lectronic Instrument Co., Ine 


leetronic Kesearch 


lectronic Tube Division, Kurroughs Corp 
lectronics 100 


igin National Watch Co Klectronles 


Division 

lis & Watts Products, Ine 
mpire Devices Products Corporation 
ngeineered Fleetronica Company 


rie Electronics Division, E.rie Keststar 
Corp * 


ssex Wire Corp Wire & Cable Div 


K Machine Works, Ine 
enwal, Ine 

lim Capacitors, Ine 

litron Co., Ine 

ord Kailo and Mica Corp 
ormica Corporation 


renchtown Porcelain Co 


"65 


223 
314 


342 
257 
1°6 
463 
t08 
J06 
30 
$74 
48 
‘54 


O° 


ird Cover 


VERT 


h 


positions 


push buttons 


Checks n-p & pnp 


A 


the specs are the proof 


the BEST BUYS are 22.4 'Le 


for COLOR & Monochrome TV servicing 


» COLOR 


and Monochrome 
DC to 5 MC LAB & TV 
5” OSCILLOSCOPE 


oii) 
*129°° 


Pats | 
and tested 
PUD Fh 


AMP! 


SWEEP nea . (ext 


rvvau 
PLUS: 


ite 


pre-set 


lim 
High 
Pust 
rime 
iw 
Ke 


WEW wer 


SWEEP GENERATOR 
& MARKER 


36 
actory- 

PUD maT | 
PU 

as kit 


119" 
469° 


Entirely electronic aweep iit (ne mech 
‘ ’ ! M } i j ed in- 
creductor ‘ : Kxtremoly 
flat } new AGO elireult au utile 
f i t band 
exceptional tun 
ing accuracy ‘ nate 
Swept One, Kange 
Variable Marker Kange 
bands; ' ‘ 
\tal Marker On xtal eupplied 
” ‘ ith 0 mi 
highest Max 


bands 
fund 
5 me 


ising 
aree 


W DYNAMIC 
CONDUCTANCE 
Tube & 
Wansister Tester 


ttt 6. cD ry 
r 109% 


: mana _ PLD CTT | 
PU 
569° 


at 
COMPLETE with steel cover and handle. 


SPeED 1 ‘ 
Tests sll reeelving tubes 1 


Composite inal 


cation 


series etring voltages 
Menmltive 
ranges meter sensitivity ‘ 
10 SIX-posttion lewer 


New 


switchers 
mm 
rapid 


of 


Dircet- reading ' 
New gear-driven rolichart 
transistors ‘ 
’ collecter leakage current 

Heta y. CHA 


Adapter 64.50 


Want more informe 


See the 50 FICO models IN 
STOCK at your neighbor 
hood distributor. Write for higher on 
FREE Catalog , West Coast 


wE/CO’ BROOKLYN 11, N. ¥. 


Prices 5% 


on? Use post card on las t page 


449 





IF IT’S NEW...IF IT’S NEWS...IT’S FROM ELLO 


Yow { SINGLE CHASSIS PUNCHOUT FOR 7 AND 9 PIN 
RUGGEDIZED MINIATURE TUBE SOCKETS! 


bLCO’s new 7-pin ruggedized sockets have the standard 9-pin 
mounting, making it possible to use a common tool for both sockets! 
Sockets are available with general purpose or mica filled phenolic insu- 
lators; and brass phosphor bronze or beryllium copper contacts. 
KMA type made in either top or bottom mounting style; JAN type 
nm top mounting. A variety of models can be supplied to meet JAN 


or Ki ‘I M A test specs 


What do you know about Varicon 
Connectors; their better conductivity; 
larger contact area; constant 4-side 


contact pressure?’ Write us today! 


VARICON’'S 
SECRET | 


For Detailed Bulletins: ELCO CORPORATION, M below Erie, Phila. 24, Pa., CU 9-5500 


WORRIED ABOUT 
PRECISION PIVOTS? 


Call K 


Steel, chromium plated, of carbide precision pivots to 013 
diameter. | RMS of finer surface finish. Diameter tolerances © 


000010", Chamfers, radii, lapped ends, et 


Also volume production lapping of flat of round production 


parts 


Submit your specications 


THE VAN KEUREN COMPANY 
176-D WALTHAM STREET 
WATERTOWN, MASS 


(a lump of sagas 
080” long 


Jmmedia 
TANTALYTIC @@ CAPACITORS 


Over 250 Types in Stock in 85 and 125 degree 
Send for complete Inventory and Bulletin 


Nchweber £LécrRonics 


122 HERRICKS ROAD MINEOLA, L.1., N. Y. 


Want more information? Use post card on last page 


G-M Laboratories, In« 


Gamewell Co, 


Gardner-Denver, Keller Tool Div 


Garrett Corporation 
General Ceramics Corp 
General Controls Potentiometer Div 


General Electric Co 
Apparatus Dept 
Electronics Components 
Miniature Lamp Dept 
Semiconductor Products Dept 


37, 44, 45, 139, 277 

Div 964A, 968 
$24 

70, Wi 

General Mills, Mechanical Div 

General Radio Co 

Geniseo, Ine 

Good-all Fleetric Mig. Co 

Grant Pulley & Hardware 

Graphic Systems 

Green Instrument Co 

Gries Keproducer Corp 

Guardian Electric Co 


Gudebrod Bros, Silk Co,, Ine 


Hallicrafters (ompany 
Hamilton Manufacturing Co 
Hart Manufacturing Co 
Harvey Hubbell, Ine 
Haydon Company, A. W 
Heath Company 


Heiland 4 Div. of Minneapolis-Honey 
well 


Helipet Corp Div. of Beckman Inetru 
ments, Ine 197, 


Hewlett-Packard Company 76, 
Hexacon Electric Co 

Heyman Manufacturing Company 
Hickok Electrical Instrument Co 
Hopkins Engineering Co 

Horman Associates, Ine 

Hoyt Electrical Instruments 

Hudson Tool & Die Company, Ine 


Hughes Products, A Div. of Hughes Air- 
craft Co 121, 3 


Hughes Kesearch & Development Labora 
torles 


Hiyeor, Division of International Resist 
ance Co 


Indium Corp, of America 

Industrial Instruments, Ine 

Industrial Test Equipment Co 
Instruments for Industry, Inc 
International Flectronic Research Corp 
International Nickel Co., Ine 


International Kesistance Co 112, 


1-V-.M Engineering Co 

Jet Propulsion Laboratory 

Johnson Company, EF. F 

Jones Div., Howard HB. Cinch Mfg. ¢ 
Jones Electronica Co., Ine., M. ¢ 


Joy Manufacturing Co, 
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Kahle Engineering Co. 
Kay Electric Co 
Kearfott Co., Inc 
Kennedy & Co., D. 8. 
Kepco Laboratories, Inc 


Kester Solder Co 


Kinney Mfg. Div New York Air Brake 


Co 


Kintel (Kay Lab) 90, 


KIP Electronics Corp 


Kraeuter & Co., Ine 


Lambda Electronics Corp 
Lumpkin Laboratories, Ine 
Lapp Insulater Co., Ine, 
Leach Corporation 

Leland Ine., G. H 

Lenkurt Electric Co 

Lewis Spring & Mfg. Co 
Leyse Aluminum Company 
Linde Air Products Co 


Lockheed Aircraft Corp 
California Division 


london Chemical Co 


M F Electronics Co 
MacDonald, Inc., Samuel K 
Magnatran, Ine, 


Magnetics, Ine on, 99 


Mallory and Co., In« r.K 140 
Marconi Instruments, Ltd 

Marconi Wireless Telegraph Co., Lid 
Maxson Corp., W. I 

MB Mfg. Company, A Div. of Textron In« 
McGraw-Hill Book Co 


Measurements Corp 


Metals & Controls Corp., General Plate 


Div 


Micro Switch, A Division of Minneapolis 
Honeywell Regulator Company 140 


Microwave Associates, In« 
Midland Mfg. Co., Ime 
Millen Mfg. Co., Ine James 


Minneapolis-Honeywell Regulator Co 
HKoston Division 
Davies Laboratories Div 
Industrial Division 

Model Rectifier Corp 

Moloney Electric Co 

Muirhead & Co., Ltd 

Mullard Overseus, Ltd, 


Mycalex Flectronics Corp 


Narda Corporation 

National Moldite Co 

Nems-Clarke, Ina 

New Hampshire Ball Bearings, Ine 
New Hermes Engraving Machine Corp 
Ney Company, J. M 

Non-Linear Systems, In« 

Northern Kadlo Co., Ine 


Nothelfer Winding Laboratories, In« 


ELECTRONICS — May 1, 1957 


AIR TEMPERATURE IN °C 
120 140 160 18 


COMPARISON OF COOLING EFFECTIVENESS 


Exclusive IERC Tube Cooling Effectiveness Provides 
Greatly Extended Tube Life And Reliability! 


Though electronic engineers know that even the slightest tube 
temperature reduction improves tube life, the greatest success 
enjoyed in obtaining extended tube life has been when IERC Heat 
dissipating Tube Shields have been specified and used. Results show 
that extensive gains in tube life and reliability are easily achieved 
that tube operating temperatures are reduced as much as 150°C 
that IERC’s Military Type “B” shield is the only effective answer 
to obtain these benefits in your new equipment. Positive shock and 
vibration protection plus electrostatic shielding is provided. Graphs 
show temperature reductions when IERC “B” and “TR” shield 
are used with 6005 tube operating at full plate dissipation. Meet 
or exceeds Mil—S—9372B (USAF) 


Retrofit For Maximum Tube Life 


No modification is required with IERC “TR 

Type Heat-dissipating tube shields! TR's fit 
easily to existing JAN sockets —greatly extend 
tube life through excellent cooling and reten 

tion against shock and vibration 


Complete TERC literature and Technical 
Bulletins sent on request. WRITE TODAY ! 


International ~~}. 


electronic research corporation 


Boulevard, Burbank, California 


ntormation? Use post card on last page 451 





STICK YOUR 
NECK OUT 


WITH YOUR 


TRANSIT CASE 
AND REUSABLE CONTAINER 


PROBLEMS 


Take them to Sk ydyne Sk ydyne en 


gineers will assume complete re 


sponsibility of your transit case, and 
reusable container problems from 
insuring absolute 


shock, 


design to delive ry 


protection against vibration, 


pressure changes fungus, shipping 


or storage No outer case or other 


protection | necessary with Sky 


custom built cases 


dyne’s 


lf your equipment needs a case, 
it will pay you to learn more about 
Skydyne’s exclusive service and how 
Write to Skydyne 


New 


iw can help you 
Inc River Road 
York 


Port Jervis, 


Quality And Service 


Service 


Quality In 


MOLDED 
FIBREGLAS 


SANDWICH 
MATERIAL 


Want more information? Use post card on last page 


452 


Oak Mfg. Co 
Ocala, Florida, Committee of 100 
Offner Electronics 


Oster Manufacturing Co., John 


Panoramic Kadlo Products, Inc 
Verkin-Eimer Corp 

Perkin Engineering Corp 
Veters-Dalton, Ine 


Vheips-Dodge Copper Products Corp. 
iInen Mfg. Div 80, 


Phileo Corporation 


VPhileo Techrep Division, Phileo Corpora- 
tion 


Vhillips Control Corp 
Vix Manufacturing Co., Inc 
Volarad EBlectronics Corporation 


Volytechnic Kesearch & Development Co 
Tine 


Votter & Brumfield, Ine 
Potter Instrument Co., Ine 
Precision Apparatus Co., Ine 
Precision Capacitors, Ine 


Pye Telecommunications Ltd 


Kadiation, Ine 

Radio Corporation of America, 
Kadio Engineering Products 
Radio Frequency Lah« orles, Inc 
KRadlo Keeeptor Co., Ine 
Kamo-Wooldridge Corp 
Kaybestos-Manhattan, Ine 


Raytheon Mfg. Company 101 


309 
Reeves Instrument Corp 
Kelay Sales, Ine 


Kemington Kand Univae Div 
Kam Oorp 


of Sperry 


Kevere Copper and Brass, Ine 


Revere Corporation of America 
Rex Kheostat Co 


Royal Metal Mfg. Co 


Sanborn Company 
Sanders Associates, Ine 
Sangamo lectric Co, 
Sarkes Tarzian Ine 
Schaevite Engineering 
Schweber Mlectronicos 
Sealectro Corporation 
Shallcross Mfg. Corp 
Shielding, In« 
Sierra Electronic Corp 
Sigma tnstruments, Ine, 
Simpson Electric Company 
Skydyne, Ine 

Sola Eleetric Co 
Sorensen & Co., Ine 
Southern Electronic Corp, 


Sperry 
Sperry Kand Corp 103, 279 


Sprague Electric Co . il, 


Sprague Products Co, 
Stackpole Carbon Co 


Standard Electric Time Co 


Gyroscope Company, Division of 


81 
31 


349 


, 4th Cover 


264 


99° 


229 
128 


393 
401 


97 


79 


$25 


Star Porcelain Co. secon coccccces Ge 
Steel Heddle Mfg. Co. ‘ ee 300 
Sterling Transformer Corp. . 378 
Mtevens Arnold, Ine, . ‘ 453 
Stoddart Aircraft Radio Co., Ine. . 400 
Stromberg-Carison Company 281, 353 
Superior Electric Company , . 245 
Superior Tube Co, TT 291 


832A, 32B 
32C, 82D, 68 


Sylvania Electric Products, Ine. 


Tayler Fibre Co 

Technitrol Engineering Co. 
Technology Instrument Corp. 
Tektronix, Ine 

Texas Instruments, Incorporated 
Tobe Deutsechmann Corp. 
Transicoll Corp, 

rransitron Electronic Corp 
Transradlo Ltd 

Trans World Airlines 


Tung-Sol Electric, Ine 


cinite Co R2 


nion Switch & Signal Div. of Westing- 
house Air Brake Company 822 


nited-Carr Fastener Corp 83 
S. Stoneware 49 


nited Transformer Co 2nd Cover 


Van Keuren Co., The 
Varfiex Sales Co., Ine 
Vector Manufacturing Company 


Veeder-Koot, Ine 


Waldes Kohinoor, Ine 

Ward Leonard Electric Co 
Waterman Products Co., Inc 
Waters Manufacturing, Inc. 
Weckesser Co 
Western Electric Co, 
Westinghouse Electric Corp 285, 


Weston Electrical Inetrument Corp., A 


Subsidiary of Daystrom, Inc 
Wheelock Signals, Inc 
White Dental Mfg. Co., 8. 8. 
Whitso, Ine 
Wilton Tool Mfg. Co., Ine 


Zell Products Corp, ‘ 354, 355 
Zophar Mills, Ine. 387 
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MANUFACTURERS 
REPRESENTATIVES Pe meters rn 


be con era om “Ney 


irudepubsael 


CHOPPERS 


50 /60/94/120 cps 


Built to rigid 
commercial 
specifications. 
Twenty-two types, 
PROFESSIONAL SERVICES both single and 
double pole. 


Long life. 


Low noise level. 


dyewerace Extreme reliability. 
OPN e ee ees 


- 


owe oe caw , Write for 
Catalog 370. 


STEVENS 


INCORPORATED 
ARNOLD 


7 ELKINS STREET 
CLASSIFIED ADVERTISING SOUTH BOSTON 27, MASS 


F. J. Eberle, Business Mgr 


EMPLOYMENT OPPORTUNITIES. .404-436 


EDUCATIONAL ..... The 
Salata Technitrol 


(Used r surpi 


onset = Variable 


WANTED 


ANTED | , Pulser 


* Wide pulse repetition frequency 
range from 20 eps. to 2.0 mes. 

EMPLOYMENT OPPORTI 
ADVERTISERS INDEX * Pulse rise and fall times are 


symmetrical at 0.05 ys 


* Duration of pudse variable from 


0.2 us to 5.0 us in steps of 0.1 us This reliable and versatile instru. 


ment, de veloped for our own use, 
* Stable pulse duration controlled has wide possibilities for application 

by electric delay lines. in many laboratories. 
Vdd Write for Bulletin 186k-D 
* Low impedance output, ampli- 4 
tude continuously variable from 
0 to 40 volts without distortion Se RRS: Ol 
lt RR Nae 

* ‘Trigger pulse precedes output 


pulse. 


“MANUFACTURERS OF PULSE TRANSFORMERS, 
DELAY LINES, AND ELECTRONIC TEST EQUIPMENT” 
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Electronics Plant, whose em- 
ployees want to LIVE in 
SUNNY FLORIDA. Alert, alive, 
Ocala, in Central Florida, 
wants light industry—elec- 
tronics preferred. Good sup- 
ply of skilled and unskilled 


labor, favorable taxes, excel 





lent transportation. Plenty of 

room for expansion, ideal liv- 

ing conditions year-round. 

Convenient to University of 

Te \ A Florida research facilities, new 
_ SRN = Glenn L. Martin Plant, Cape 

) a= Canaveral Project. Confiden 


tial assistance on surveys. 


COMMITTEE OF 100 
Box 838, Room 16 


OCALA, FLORIDA 














PRECISION CARBON DEPOSITED RESISTORS 
Tolerance ranges from 1% to ' 30%, depend- 
ing upon resistor type. Brochure supplied upon 
request 


STANDARD RESISTOR, AND RESISTOR INSULATED 
TO WITHSTAND 100% RELATIVE HUMIDITY 


PER CENT PER CEGPEE C 


VALUES and SIZES 


RESISTOR 


Pre CENT OF RATED (OaDd 


*Distributor Stock, RMA Values 
**Sales Office & Distributor stock, RMA values 


454 ant more information? 0st card on last page May ] 1957 — ELECTRONICS 





Aiea 
ae 
ALL HERE 


p If you are looking for new ways 
and means to improve your product, 
and save money too, here’s an idea 
source guaranteed to spark your 
imagination and give you a wealth 
of hints, tips, and suggesti 


This 20-page fact-filled STAR cat- 
alog contains complete descriptive 


and engineering data on the full 


line of STAR Ceramics. A big selec 

tion chart, complete with mechan 

ical and electrical properties, makes 
the job of selecting the right STAR 
material for your product a cincl 

Like a free copy? Write today for 
Catalog 57. 


" STAR 


porcelain company 
42 Muirhead Avenue, Trenton 9 


TRANSISTOR ASSEMBLIES 
SEALED AND POTTED 


Subminiature 


@ Units m 


r wired dire 


f Operating temperature 
50 ¢ 

ie Operatior yinderwater 

@ Truly subminiature 


fifth of a cub nch 


M. F. ELECTRONICS CO. 


122 East 25th St... New 
GRamercy 3.5899 


Western representative 
Heim & Scheer, 11168 Santa Monica Bivd 


los Angeles 25, Calif zRanite 7.3208 


Want more information? Use post card on last page 
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THE REACH IS RIGHT 
AND TIGHT 
with KRAEUTER 
LONG NOSE PLIERS 


#1781-7 


You can depend on reachability 
and cutting power with Kraeu 
ter’s #1781 Long Chain Nose 
Pliers. And your reach will be 
tight and sure for those hard 
to-get-at jobs with the extra 
long milled jaws of these plier 


Buy the right line. It’s the 
Kraeuter line for electronic and 
electrical work. Kraeuter tool 
are unreservedly guaranteed 


Send for catalog #25 illustrating 
complete Kraeuter line 


BUY THE FINEST 
BUY KRAEUTER 
BUY AMERICAN 
kraeuter &co.ine 
FOR wo Yean © FimeeT 1 are @ newsmen 


Want more information? Use post card on last page 
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You get BOTH 5 
... wide bandwidth , ul 


AND BET 


high sensitivity! 


| 1 WN AUF 
Sensitivity 


PRECTISTON 


model 


ES-550 


5” OSCILLOSCOPE 


‘The Scope for 
Color TV’ 


@ Engineered for the laboratory, priced for 
the technician! @ The ideal ‘scope for color television servicing 
and other modern wideband applications! @ Does not sacrifice 
sensitivity for bandwidth nor bandwidth for sensitivity! 


PUSH-PULL ‘V’ AND ‘H’ AMPLIFIERS — 


each with input step attenuators and cathode followers 


VERTICAL RESPONSE: 
within 1 db from 10 cps to 3.5 Mc — 3 db at 5 Mc 


HORIZONTAL RESPONSE: 
within 1 db from 10 cps to 1.0 Mc — 3 db at 2 Mc 


BUILT-IN PEAK-TO-PEAK VOLTAGE CALIBRATOR 
OSCILLOSCOPE direct reading to 500 volts peak-to-peak 
TEST PROBE SET AMPLIFIED AUTO-SYNC SWEEP CIRCUIT — 


to simplify ‘lock-in’ of test patterns 
Model SP-5 ¢ 3000 VOLT INTENSIFIER POWER SUPPLY 


Engineered for use with for higher visibility of pulsed waveforms 


ee ee eee ctoen «and many other typical PRECISION ‘extras’ such 


£S-500, ES-5O0A and E£S-520 $ pattern reversal switch, ‘Z' axis input, sweep retrace 


Consists of high-impedance, blenking, 30 and 7875 cycle synchronized sweep, etc. 
low capacity probe; crystal 
demodulator probe; resistive 


isolating probe; and shielded Model ES-550 DeLuxe (illustrated); Custom-styled, blue- 

direct probe. Complete with — Gray rinnle-finished steel cabinet; satin-brushed aluminum 
prey PI 

master cable and custom 


vinyl carrying case panel. Size: 844” x 1442” x 184%”. Complete with all tubes 
Net Price $26.50 and comprehensive technical manual Net Price $235.00 


PRECTISTON Apparatus Company, inc. ee 


70-31 84th Street, Glendale 27, 1. 1., N. Y. 


This index is published as a service. Every oare is taken 


Export Division: Morhan Exporting Corp., 458 Broadway, New York 13, U.S.A to make it accurate, but ELECTRONICS assumes no 


in Canada: Atlas Radio Corp , Ltd , 50 Wingold Ave., Toronto, Ontario esponsibility for errors er ommissions 


tte et ATA LN 
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electronics READER SERVICE CARD 


FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, NEW PRODUCTS AND LITERATURE 
Additional postage MUST be added to cards for all FOREIGN MAILINGS 


Here Is How to Use the Card! 


WANT MORE INFORMATION ON ADVERTISEMENTS? 
For more information on an advertisement, circle page 
number of advertisement in section A on the reader 
service card (below). 


If there is more than one advertisement on the page, the 
position of the ad will be indicated by letters following 
the page number. The letters following the page num 
ber will indicate the ad’s positions: R-Right, RT-Right 
Top, RB-Right Bottom, L-Left, LT-Left Top, LB-Left Bottom, 
M-Middle, MT-Middle Top, BM-Middle Bottom, (i.e. 230L) 


Diagrams on back of this page show how to use the key. 


On pages with no number such as bleed pages, count 
from last numbered page to find the number. Inserts 
are numbered using last numbered page plus A, B, etc 
If you are not sure of a number, the 
advertisers index 


page consult 


WANT MORE INFORMATION ON NEW PRODUCTS? 


Each New Product item in ELECTRONICS has a number 
(Pl, P2, etc.) Circle the corresponding number in section 
B of the Reader Service Card (Below). 


WANT AVAILABLE LITERATURE? 


Each Literature item in ELECTRONICS has a number 
(Ll, L2, etc.) Circle corresponding number in section C 
of the Reader Service Card (Below) 


YOUR ACCURACY ASSURES CORRECT REPLIES 


Remember to carefully print your name, title, company 
and address and check the numbers on the card care 
fully. Then tear off the reader service card and mail. 
We are unable to process cards where the name and 
address is illegible 


See Fractional Page Diagram on Other Side of This Page! 


MAY 
Dei 


CARD 


EXPIRES 
AUG * IST 


FILL IN NAME 
POSITION, COMPANY 
& ADDRESS HERE 


* Please Print Carefully * 


SECTION A 


FOR 
ADDITIONAL 
INFORMATION 
ON AN 
ADVERTISEMENT 
CIRCLE CORRECT 
NUMBER IN 
SECTION A 


SECTION B 
Pi Pé 
P2 P7 
P3 P8 


P4 P9 
P5 PIO 


NEW PRODUCT 
INFORMATION? 
USE SECTION B 


SECTION C 


Lt! 16 LI? 16 121 
2 7 L12 LI7 22 
Lé L139 L186 123 

Li4 LI9 124 
L110 LIS L120 125 


LITERATURE? 
USE SECTION C 


- el 


ectronic READER SERVICE CARD 


ease P t Caret y 


POSITION 


COMPANY 


ADDRESS 


1701 300T 452 
180 300M = 463T 
3817 set 4538 
3818 3e2RT 404T 
$42 O2RB 4548 
3837 3e4T 456LT 
VAAL 34M Ss «4551.8 
wWART 3048 455A 
ARG 306T 456 
ELT 

46LA 83068 
S45A 398 
saeT 400 
5368 

s87LT 

27LB 

sa7R 

s8A 

389 

349R 


. E FOR NEW PRODUCTS HERE 


P31 P36 P41) P46 
P32 P37 P42 PAT 
P33 P38 P43 P48 
P34 P39 P44 PAP 
P35 P40 P45 P50 


RCLE FOR LITERATURE HERE 


L126 1.3) 136 L4t 146 LSI 156 
L27 132 37 142 147 52 157 
126 133 1.38 1.43 148 53 158 
\29 134 139 (44 L49 L54 L5Y 
130 135 40 145 150 L155 160 





2nd Cover 
wd Cover 


4th Cover 


DIAGRAMS BELOW SHOW HOW TO USE THE KEY 
ON PAGES WITH MORE THAN ONE ADVERTISEMENT 





NOTE: additional postage MUST be added for mailings from FOREIGN COUNTRIES 


LED IN THE UNITED STATES 


POSTAGE STAMP NECESSARY IF MA 


NO 


BUSINESS REPLY CARD 


| 


4¢ Postage Will Be Paid By 


ELECTRONICS 


Reader Service Dept. 


330 West 42nd Street 


New York 36, N. Y. 


On pages with more than 
one advertisement, the 
page number PLUS the 
correct letters (as shown 
above) are necessary to 
indicate the POSITION of 


the advertisement. 


You must circle the page 
number with the correct 
letters after it (ie. 240 L, 
which means page 240 
Left). 


USE THIS KEY: 
R—Right 
RT—Right Top 
RB—Right Bottom 
L—Left 

LT—Left Top 
LB—Left Bottom 
M—Middle 
MT—Middle Top 


MB—Middle Bottom 





electronics READER SERVICE CARD 


FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, NEW PRODUCTS AND LITERATURE 
Additional postage MUST be added to cards for all FOREIGN MAILINGS 


Here Is How to Use the Card! 


WANT MORE INFORMATION ON ADVERTISEMENTS? 


For more information on an advertisement, circle page 


number of advertisement in section A on the reader 
service card (below). 


If there is more than one advertisement on the page, the 
position of the ad will be indicated by letters following 
the page number. The letters following the page num 
ber will indicate the ad's positions: R-Right, RT-Right 
Top, RB-Right Bottom, L-Left, LT-Left Top, LB-Left Bottom 
M-Middle, MT-Middle Top, BM-Middle Bottom, (i.e. 230L 


Diagrams on back of this page show how to use the key 


On pages with no number such as bleed pages, count 
from last numbered page to find the number. Inserts 
are numbered using last numbered page plus A, B, etc. 
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B of the Reader Service Card (Below). 
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Ll, L2, etc.) Circle corresponding number in section C 
of the Reader Service Card (Below). 
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ADDRESS 


FOR 
ADDITIONAL 
INFORMATION 
ON AN 
ADVERTISEMENT 
CIRCLE CORRECT 
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DIAGRAMS BELOW SHOW HOW TO USE THE KEY 
ON PAGES WITH MORE THAN ONE ADVERTISEMENT 


On pages with more than 
one advertisement, the 
page number PLUS the 
correct letters (as shown 
above) are necessary to 
indicate the POSITION of 


the advertisement. 


34.9 P.L.&.R.) 
NEW YORK, N. Y. 


w) 
” 
_ 
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VU 
— 
” 
ae 
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PERMIT NO. 64 


Sec. 


You must circle the page 
number with the correct 
letters after it (ie. 240 L, 
which means page 240 
Left) 


USE THIS KEY: 


R Right 


ep? 
eet 
Y 


RT—Right Top 


» me. 7. 


ce 


RB Right Bottom 


L—Left 


4¢ Postage Will Be Paid By 
D 


LT—Left Top 


ELECTRONICS 
330 West 42nd Str 
New York 36 


Reader Serv 


LB—Left Bottom 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


M—Middle 
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MT—Middle Top 


| 


MB—Middle Bottom 





FOR ACCURATE ATTENUATION OVER A WIDE FREQUENCY RANGE... 


RF Attenuators by DAVEN 


These units are used in signal ger itors, wide-band Standard impedances are 50 and 73 ohms, with 
amplifiers, pulse generators 1 intensity mete special impedances available on request. Resistor ac 
micro-wave relay systen if peater stations. They Irat 2% at DC. An unbalanced circuit 
find application as laborat inda ’ qui iS use ovides constant input and output 
ment, and for checking out a ( ument impedance he units are supplied with either 
Daven RI Attenuator We ava ible. in ymbina 85/U receptae les or Coaxial lead 
tion, with losses up to 120 Db in two Db steps; or 
100 Db in one Db steps. Due to their internal circuitry 
and construction, they have a zero insertion loss over Jiany of these types are available for delivery from 


the frequency range from DC to 225 megacycles. 


Individual units with single-section cav- 
in be obtained 


TYPE TOTAL STANDARD 
Ob IMPEDANCES 


RFA & RFB 540 12.3.4 Db 10 50/5022 and 73 
RFA & RFB 54] t /0 50/5002 and 7/3 
REA & RFB 542 20 50/5002 and 73 
RFA & REB 543 aU 50/500 and /3 
RFA & RFB 55( ] $4 100Db 20 0/5002 and 73 
RFA & RFB 55 | t 40 0/500 and 73 
RFA & RFB 552 A t 40 0/5042 and 73 


“DAVEN 


Write for complete information 526 West Mt. Pleasant Ave. 


Route 10, Livingston, N. J. 





He “reads” his radar data... 


IN BRIGHT DAYLIGHT 


No hood needed tor thi y? ntatior Lo} ‘ ; er nad afte ‘ tj ‘ It 
because the RCA-6866 Display Stor: rite” at speeds as hig] 0) O00 
Tube pictured here produc: 


di play brightne ol a 


tht dayli 
{dition 


«tit 


Midwest 


RCA-68& 


F o 4) RADIO CORPORATION OF AMERICA 


Tube Division Harrison, N. J. 





